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1. General Information
1.1.Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for the EUT are as follows:

Highest Reported
Equipment Extremity SAR10g
Class Mode (0 cm Gap)
(Wikg)
SDR-2.4GHz 3.61
SDR-5.2GHz 0.80
DTS
SDR-5.5GHz 0.73
SDR-5.8GHz 1.62

Note:

1. This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (10-gram SAR for Product Specific 10g SAR, limit: 4.0W/kg) specified in FCC 47 CFR part
2 (2.1093) and ANSI/IEEE C95.1-1992, and had been tested in accordance with the measurement
methods and procedures specified in IEEE 1528-2013 and FCC KDB publications.

2. According to usage scenario as confirmed by DJI that this product is used with handheld DJI product,
hence the extremity SAR was performed.
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1.2.Equipment Under Test (EUT) Information

1.2.1.General Information

General Information of EUT Value

Kind of Equipment: DJI Video Transmitter
Type Designation: TX3

Trademark: DJI

Operating Temperature Range: | -10°C ~45°C

FCC ID:

2ANDR-TX32021028

IC:

23060-TX32021028

HVIN:

TX3

Operating Voltage:

Rechargeable Battery operated (DC 7.6V@4920mAh) or
External DC Power Supply (DC 6V to DC 18V)

Testing Voltage:

External battery or External DC Power Supply

Radiofrequency operating mode

1) 2.4GHz SDR: operating within 2400-2483.5MHz, supports
1.4MHz/3MHz/10MHz/20MHz/40MHz Bandwidth

2) 5.2GHz SDR: operating within 5150-5250MHz, supports
20MHz/40MHz Bandwidth

3) 5.3GHz SDR: operating within 5250-5350MHz, supports
20MHz/40MHz Bandwidth

4) 5.6GHz SDR: operating within 5470-5725MHz, supports
20MHz/40MHz Bandwidth

5) 5.8GHz SDR: operating within 5725-5850MHz, supports
1.4MHz/3MHz/10MHz/20MHz/40MHz Bandwidth

Details of existing antenna and alternative antenna:

Existing Antenna

Alternative Antenna

Type

External Dipole Antenna

Type | External Dipole Antenna

Gain

applicable for IC),

Max. 2.5dBi for 2.4-2.4835MHz band,
2.0dBi for 5150-5250MHz band (not

2.5dBi for 5250-5350MHz band,
2.5dBi for 5470-5725MHz band,
3.0dBi for 5725-5850GHz band

Max. 3.5dBi for 2.4-2.4835MHz band,
4.5dBi for 5150-5250MHz band (not
applicable for IC),

4.5dBi for 5250-5350MHz band,
4.5dBi for 5470-5725MHz band,
6.0dBi for 5725-5850GHz band

Gain

There is no other change in hardware or in existing RF relevant portion of the product.
There is no any software/firmware that can be modified by end-user.
Original test report CN219FL7 004 was issued by TUV Rheinland (Shenzhen) Co., Ltd on 2022-02-16.

1.2.2.Wireless Technologies

Technical Specification of 2.4GHz SDR

Operating Frequency

2403.5-2469.5MHz for 1.4MHz Bandwidth
2405.12-2471.12MHz for 1.4MHz Bandwidth (CA mode)
2405.5-2468.5MHz for 3SMHz Bandwidth
2408.2-2471.2MHz for 3MHz Bandwidth (CA mode)
2407 .5-2467.5MHz for 10MHz Bandwidth
2412.5-2462.5MHz for 20MHz Bandwidth

2422 .5-2452.5MHz for 40MHz Bandwidth

Type of Modulation

OFDM (QPSK, 16QAM, 64QAM)

Channel Number

34 channels for 1.4MHz Bandwidth
34 channels for 1.4MHz Bandwidth (CA mode)
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22 channels for 3MHz Bandwidth

22 channels for 3MHz Bandwidth (CA mode)
61 channels for 10MHz Bandwidth

51 channels for 20MHz Bandwidth

31 channels for 40MHz Bandwidth
2MHz for 1.4MHz Bandwidth

2MHz for 1.4MHz Bandwidth (CA mode)
3MHz for 3MHz Bandwidth

Channel Separation 3MHz for 3MHz Bandwidth (CA mode)
1MHz for 10MHz Bandwidth

1MHz for 20MHz Bandwidth

1MHz for 40MHz Bandwidth

Antenna Type External Antenna
2Tx4Rx for MIMO mode

Antenna Number (ANTO+ANTZ1, or ANTO+ANT3, or ANT2+ANT1, or ANT2+ANT3)
*MIMO only
2.5dBi for ANTO

Antenna Gain of existing 2.5dBi for ANT1

antenna 2.5dBi for ANT2

2.5dBi for ATN3
3.5dBi for ANTO
Antenna Gain of alternative 3.5dBi for ANT1
antenna 3.5dBi for ANT2
3.5dBi for ATN3
The type of wideband data DTS

transmission equipment
Technical Specification of 5.2/5.3/5.6GHz SDR

Operating Frequency 5180-5240MHz for 5.2GHz SDR 20MHz Bandwidth
5190-5230MHz for 5.2GHz SDR 40MHz Bandwidth
5260-5320MHz for 5.3GHz SDR 20MHz Bandwidth
5270-5310MHz for 5.3GHz SDR 40MHz Bandwidth
5500-5700MHz for 5.6GHz SDR 20MHz Bandwidth
5510-5670MHz for 5.6GHz SDR 40MHz Bandwidth

Remark: 5.2GHz SDR (5150-5250MHz) operating radio-frequency
band is not supported for market in Canada.

Type of Modulation OFDM(BPSK/QPSK/16QAM/64QAM)

Channel Number 4 channels for 5.2GHz SDR 20MHz Bandwidth
2 channels for 5.2GHz SDR 40MHz Bandwidth
4 channels for 5.3GHz SDR 20MHz Bandwidth
2 channels for 5.3GHz SDR 40MHz Bandwidth
8 channels for 5.6GHz SDR 20MHz Bandwidth
3 channels for 5.6GHz SDR 40MHz Bandwidth

Channel Separation 20MHz, 40MHz
Antenna Type External Antennas
2Tx4Rx for MIMO mode (ANTO+ANT1, or ANTO+ANTS3, or
Antenna Number ANT2+ANT1, or ANT2+ANT3)
*MIMO only
Antenna Gain of existing 5.2GHz SDR:

antenna 2.0dBi for ANTO
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2.0dBi for ANT1
2.0dBi for ANT2
2.0dBi for ATN3

5.3/5.6GHz SDR:
2.5dBi for ANTO
2.5dBi for ANT1
2.5dBi for ANT2
2.5dBi for ATN3

5.2GHz SDR:

4.5dBi for ANTO
4.5dBi for ANT1
4.5dBi for ANT2
4.5dBi for ATN3

Antenna Gain of alternative

antenna 5.3/5.6GHz SDR:

4.5dBi for ANTO

4.5dBi for ANT1

4.5dBi for ANT2

4.5dBi for ATN3

Type of Product Client Device without Radar Detection
TX Power Control (TPC) Supported

The type of wideband data DTS

transmission equipment
Technical Specification of 5.8GHz SDR

Operating Frequency 5728.5-5846.5MHz for 1.4MHz Bandwidth
5730.12-5848.12MHz for 1.4MHz Bandwidth (CA mode)
5727.5-5844.5MHz for 3MHz Bandwidth
5730.2-5847.2MHz for 3MHz Bandwidth (CA mode)
5730.5-5844.5MHz for 10MHz Bandwidth
5735.5-5839.5MHz for 20MHz Bandwidth
5745.5-5829.5MHz for 40MHz Bandwidth

Type of Modulation OFDM (QPSK, 16QAM, 64QAM)

Channel Number 60 channels for 1.4MHz Bandwidth

60 channels for 1.4MHz Bandwidth (CA mode)
40 channels for 3MHz Bandwidth

40 channels for 3MHz Bandwidth (CA mode)
115 channels for 10MHz Bandwidth

105 channels for 20MHz Bandwidth

85 channels for 40MHz Bandwidth

2MHz for 1.4MHz Bandwidth

2MHz for 1.4MHz Bandwidth (CA mode)
3MHz for 3MHz Bandwidth

Channel Separation 3MHz for 3MHz Bandwidth (CA mode)
1MHz for 10MHz Bandwidth

1MHz for 20MHz Bandwidth

1MHz for 40MHz Bandwidth

Antenna Type External Antenna

2Tx4Rx for MIMO mode (ANTO+ANT1, or ANTO+ANTS3, or
ANT2+ANTL, or ANT2+ANT3)

Antenna Number
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*MIMO only
3.0dBi for ANTO
Antenna Gain of existing 3.0dBi for ANT1
antenna 3.0dBi for ANT2

3.0dBi for ATN3
6.0dBi for ANTO
Antenna Gain of alternative 6.0dBi for ANT1
antenna 6.0dBi for ANT2
6.0dBi for ATN3

The type of wideband data DTS
transmission equipment

Note:
1. The above EUT information is declared by manufacturer and for more detailed features description please
refers to the manufacturer's specifications or User's Manual.
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2. Test Sites

2.1.Test Facilities

TUOV Rheinland (Shenzhen) Co., Ltd.

No. 362 Huanguan Road Middle Longhua District, Shenzhen 518110 People’s Republic of China

A2LA Cert. No.: 5162.01

FCC Registration No.: 694916

IC Registration No.: 25069

2.2.Ambient Condition

Ambient Temperature

21.7°C -22.6°C

Relative Humidity

48% - 65%
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2.3.List of Test and Measurement Instruments

Equipment Manufacturer Model SN Cal. Date Cal.
Interval
System Validation Dipole SPEAG D2450V2 1014 May. 19, 2021 3 years
System Validation Dipole SPEAG D5GHzV2 1280 May. 17, 2021 3 years
Dosimetric E-Field Probe SPEAG EX3DV4 7506 May. 26, 2021 1 year
Data Acquisition Electronics SPEAG DAE4 1557 Jan. 20, 2022 1 year
Signal Analyzer R&S FSV 7 103665 Aug. 06, 2021 1 year
Vector Network Analyzer R&S ZNB 8 107040 Aug. 06, 2021 1 year
Dielectric assessment Kit SPEAG DAK-3.5 1269 May. 19, 2021 1 year
Signal Generator R&S SMB 100A 180840 Aug. 06, 2021 1 year
EPM Series Power Meter Keysight N1914A MY58240005 Dec. 02, 2021 2 years
Power Sensor Keysight N8481H MY58250002 Dec. 02, 2021 1 year
Power Sensor Keysight N8481H MY58250006 Dec. 02, 2021 1 year
DC Power Supply Topward 3303D 809332 Dec. 02, 2021 1 year
Coaxial Directional Couper Keysight 773D MY52180552 Dec. 02, 2021 1 year
Coaxial Directional Couper shhuaxiang DTO-0.4/3.9-10 18052101 Dec. 02, 2021 1 year
Coaxial attenuator Keysight 8491A MY52463219 Dec. 02, 2021 1 year
Coaxial attenuator Keysight 8491A MY52463210 Dec. 02, 2021 1 year
Coaxial attenuator Keysight 8491A MY52463222 Dec. 02, 2021 1 year
Digital Thermometer LKM DTM3000 3116 Dec. 02, 2021 1 year
Power Amplifier Mini circuit mini-circuits ZHL-42W SN002101809 N/A N/A
Power Amplifier Mini circuit mini-circuits ZVE-8G SN070501814 N/A N/A
PHANTOM SPEAG ELI V8.0 2094 N/A N/A
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3. Measurement Uncertainty
- . . Standard Standard .
Source of Uncertainty Tolerance P.rob.abll.lty Divisor ci ci Uncertainty Uncertainty Vi
(= %) Distribution 19 10g 1g (£ %) 10g (= %) Veff
Measurement System
Probe Calibration 6.65 Normal 1 1 1 6.65 6.65 ©
Axial Isotropy 4.7 Rectangular V3 0.7 0.7 1.9 1.9 L
Hemispherical Isotropy 9.6 Rectangular \3 0.7 0.7 3.9 3.9 i
Boundary Effects 1 Rectangular \3 1 1 0.6 0.6 B
Linearity 4.7 Rectangular \3 1 1 2.7 2.7 S
Detection Limits 0.25 Rectangular V3 1 1 0.1 0.1 L
Modulation Response 2.4 Rectangular V3 1 1 1.4 1.4 L
Readout Electronics 0.3 Normal 1 1 1 0.3 0.3 o
Response Time 0 Rectangular \3 1 1 0.0 0.0 o
Integration Time 1.7 Rectangular \3 1 1 1.0 1.0 i
RF Ambient — Noise 3 Rectangular \3 1 1 1.7 1.7 o
RF Ambient — Reflections 3 Rectangular V3 1 1 1.7 1.7 L
Probe Positioner 0.4 Rectangular V3 1 1 0.2 0.2 L
Probe Positioning 2.9 Rectangular V3 1 1 1.7 1.7 L
Max. SAR Evaluation 2 Rectangular \3 1 1 1.2 1.2 o
Test Sample Related
Device Positioning 2.2/26 Normal 1 1 1 2.2 2.6 30
Device Holder 3.3/34 Normal 1 1 1 3.3 34 30
Power Drift 5 Rectangular V3 1 1 2.9 2.9 w0
Power Scaling 0 Rectangular \3 1 1 0.0 0.0 5
Phantom and Setup
Phantom Uncertainty 7.5 Rectangular \3 1 1 4.3 4.3 L
SAR correction 1.2/0.97 Rectangular \3 1 0.84 0.7 0.5 L
(L’\i;‘g;ifond“"“‘”ty 25 Normal 1 0.78 0.71 2.0 1.8 20
Liquid Permittivity (Meas.) 25 Normal 1 0.23 0.26 0.6 0.7 20
Temp. unc. - Conductivity 5.2 Rectangular \3 0.78 0.71 2.3 2.1 w
Temp. unc. - Permittivity 0.8 Rectangular \3 0.23 0.26 0.1 0.1 L
Combined Standard Uncertainty (K = 1) 11.11 11.13
Expanded Uncertainty (K = 2) 22.2 22.3
Uncertainty budget for frequency range 300 MHz to 3 GHz
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- . . Standard Standard .
Source of Uncertainty Tolerance P.rob.abll.lty Divisor c c Uncertainty Uncertainty Vi
(= %) Distribution 19 109 1g (= %) 10g (= %) Veff
Measurement System
Probe Calibration 6.65 Normal 1 1 1 6.65 6.65 ©
Axial Isotropy 4.7 Rectangular \3 0.7 0.7 1.9 1.9 0
Hemispherical Isotropy 9.6 Rectangular \3 0.7 0.7 3.9 3.9 i
Boundary Effects 2 Rectangular V3 1 1 1.2 1.2 w
Linearity 4.7 Rectangular V3 1 1 2.7 2.7 0
Detection Limits 0.25 Rectangular V3 1 1 0.1 0.1 0
Modulation Response 2.4 Rectangular V3 1 1 1.4 1.4 L
Readout Electronics 0.3 Normal 1 1 1 0.3 0.3 o
Response Time 0 Rectangular \3 1 1 0.0 0.0 o
Integration Time 1.7 Rectangular \3 1 1 1.0 1.0 i
RF Ambient — Noise 3 Rectangular V3 1 1 1.7 1.7 L
RF Ambient — Reflections 3 Rectangular V3 1 1 1.7 1.7 L
Probe Positioner 0.4 Rectangular V3 1 1 0.2 0.2 L
Probe Positioning 6.7 Rectangular V3 1 1 3.9 3.9 o
Max. SAR Evaluation 4 Rectangular \3 1 1 2.3 23 o
Test Sample Related
Device Positioning 22126 Normal 1 1 1 2.2 2.6 30
Device Holder 3.3/34 Normal 1 1 1 3.3 34 30
Power Drift 5 Rectangular V3 1 1 2.9 2.9 L
Power Scaling 0 Rectangular V3 1 1 0.0 0.0 L
Phantom and Setup
Phantom Uncertainty 7.9 Rectangular \3 1 1 4.6 4.6 w
SAR correction 1.2/0.97 Rectangular \3 1 0.84 0.7 0.5 0
Liquid Conductivity (Meas.) 25 Normal 1 0.78 0.71 2.0 1.8 20
Liquid Permittivity (Meas.) 25 Normal 1 0.23 0.26 0.6 0.7 20
Temp. unc. - Conductivity 3.4 Rectangular \3 0.78 0.71 1.5 1.4 L
Temp. unc. - Permittivity 0.4 Rectangular \3 0.23 0.26 0.1 0.1 o0
Combined Standard Uncertainty (K = 1) 11.86 11.91
Expanded Uncertainty (K = 2) 23.7 23.8

Uncertainty budget for frequency range 3 GHz to 6 GHz
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4. Test Specification, Methods and Procedures

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IEEE STD

1528- 2013, the following FCC Published RF exposure KDB procedures & manufacturer KDB inquiries:
+ IC RSS-102 Issue 5:March 2015

IEEE 1528:2013
KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
KDB 865664 D02 RF Exposure Reporting vO01r02
KDB 447498 D01 General RF Exposure Guidance v06
KDB 248227 D01 802 11 Wi-Fi SAR v02r02
IEC/IEEE 62209-1528:2020 Measurement procedure for the assessment of specific absorption rate
of human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices - Part 1528: Human models, instrumentation, and procedures (Frequency
range of 4 MHz to 10 GHz)

In addition to the above, the following information was used:
o TCB workshop April, 2019; Page 19, Tissue Simulating Liquids(TSL)
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SAR Measurement System
4.1.Definition of Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The
SAR distribution in a biological body is complicated and is usually carried out by experimental techniques or
numerical modeling. The standard recommends limits for two tiers of groups, occupational/controlled and
general population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her
exposure. In general, occupational/controlled exposure limits are higher than the limits for general
population/uncontrolled.

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is

as below:
_ddwy d dW
AR = 5 (m) = at (pa)
SAR is expressed in units of Watts per kilogram (W/kg)

SAR measurement can be related to the electrical field in the tissue by

olE?
SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.

4.2.SPEAG DASY System

DASY system consists of high precision robot, probe alignment sensor, phantom, robot controller, controlled
measurement server and near-field probe. The robot includes six axes that can move to the precision position
of the DASY5 software defined. The DASY software can define the area that is detected by the probe. The
robot is connected to controlled box. Controlled measurement server is connected to the controlled robot box.
The DAE includes amplifier, signal multiplexing, AD converter, offset measurement and surface detection. It is
connected to the Electro-optical coupler (ECO). The ECO performs the conversion form the optical into digital
electric signal of the DAE and transfers data to the PC.
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Remote Control Box PC

O e | —  —]
Q | e————
| — —————— ] s—
Signal Lamps Electra-Optical Converter (EOC)
U /o
DAE
(Opt. Link)
Measurement Server
E-field Probe
Light Beam
o] 3y Serial +
Digital 1O
. —— Phantorn

|| Tissue Simulating
Liguid

Teach Pendant 1 Device Under Test

Rabot Controller

Device Holder

DASY System Setup
4.2.1.Robot
The DASY system uses the high precision robots from Staubli SA (France). For the 6-axis controller system,
the robot controller version (DASY5: CS8c) from Staubli is used. The Staubli robot series have many features

that are important for our application:
High precision (repeatability +=0.035 mm)
High reliability (industrial design)
- Jerk-free straight movements
+ Low ELF interference (the closed metallic construction shields against motor control fields)

”-.' =

l g
|

DASY6
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4.2.2. Probes

The SAR measurement is conducted with the dosimetric probe. The probe is specially designed and calibrated
for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at different

frequency.

Model

EX3DV4

Construction

Symmetrical design with triangular core. Built-in shielding against
static charges. PEEK enclosure material (resistant to organic
solvents, e.g., DGBE).

Frequency

10 MHz to 6 GHz
Linearity: £ 0.2 dB

Directivity

+ 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range

10 uW/g to 100 mW/g
Linearity: £ 0.2 dB (noise: typically < 1 pW/g)

Dimensions

Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

—

4.2.3.Data Acquisitio

n Electronics (DAE)

Model

DAE4

Construction

Signal amplifier, multiplexer, A/D converter and control logic.
Serial optical link for communication with DASY embedded
system (fully remote controlled). Two step probe touch detector
for mechanical surface detection and emergency robot stop.

Measurement -100 to +300 mV (16 bit resolution and two range settings: 4mV,
Range 400mV)

Input Offset i

Voltage < 5V (with auto zero)

Input Bias Current

<50 fA

Dimensions

60 x 60 Xx 68 mm
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4.2.4. Phantoms

Model

Twin SAM

Construction

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528 and IEC 62209-1. It enables the dosimetric evaluation of left
and right hand phone usage as well as body mounted usage at
the flat phantom region. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids
by teaching three points with the robot.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2+ 0.2 mm (6 £ 0.2 mm at ear point)

Dimensions

Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Filling Volume

approx. 25 liters

.

5

Model

ELI

Construction

Phantom for compliance testing of handheld and body-mounted
wireless devices in the frequency range of 30 MHz to 6 GHz. ELI
is fully compatible with the IEC 62209-2 standard and all known
tissue simulating liquids. ELI has been optimized regarding its
performance and can be integrated into our standard phantom
tables. A cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the complete setup,
including all predefined phantom positions and measurement
grids, by teaching three points. The phantom is compatible with
all SPEAG dosimetric probes and dipoles.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2.0 + 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

approx. 30 liters
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4.2.5. Device Holder

Model Mounting Device

In combination with the Twin SAM Phantom or ELI4, the Mounting
Device enables the rotation of the mounted transmitter device in
spherical coordinates. Rotation point is the ear opening point.
Construction Transmitter devices can be easily and accurately positioned
according to IEC, IEEE, FCC or other specifications. The device
holder can be locked for positioning at different phantom sections
(left head, right head, flat).

Material POM

Model Laptop Extensions Kit

Simple but effective and easy-to-use extension for Mounting
Device that facilitates the testing of larger devices according to
Construction IEC 62209-2 (e.g., laptops, cameras, etc.). Itis lightweight and fits
easily on the upper part of the Mounting Device in place of the
phone positioner.

Material POM, Acrylic glass, Foam

4.2.6.System Validation Dipoles
Model D-Serial
Symmetrical dipole with I/4 balun. Enables measurement of feed
Construction point impedance with NWA. Matched for use near flat phantoms
filled with tissue simulating solutions.
Frequency 750 MHz to 5800 MHz
Return Loss >20dB

Power Capability >100W (f<1GHz), > 40 W (f > 1GHz)
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4.2.7. Tissue Simulating Liquids
For SAR measurement of the field distribution inside the phantom, the phantom must be filled with

homogeneous tissue simulating liquid to a depth of at least 15 cm. For head SAR testing, the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm. For body SAR
testing, the liquid height from the center of the flat phantom to the liquid top surface is larger than 15 cm. The
nominal dielectric values of the tissue simulating liquids in the phantom and the tolerance of 5% are listed.

=0

-

Photo of Liguid Height for Head Position Photo of Liguid Height for Body Position

The dielectric properties of the head tissue simulating liquids are defined in IEEE 1528, and KDB 865664 D01
Appendix A. For the body tissue simulating liquids, the dielectric properties are defined in KDB 865664 D01
Appendix A. The dielectric properties of the tissue simulating liquids were verified prior to the SAR evaluation
using a dielectric assessment kit and a network analyzer.
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Targets of Tissue Simulating Liquid

Frequency Target Range of Target Range of
(MHz) Permittivity +5% Conductivity +5%
For Head
750 41.9 39.8~44.0 0.89 0.85 ~0.93
835 41.5 39.4 ~43.6 0.90 0.86 ~ 0.95
900 41.5 39.4 ~43.6 0.97 0.92 ~1.02
1450 40.5 38.5~425 1.20 1.14~1.26
1640 40.3 38.3~42.3 1.29 1.23~1.35
1750 40.1 38.1~42.1 1.37 1.30~1.44
1800 40.0 38.0~42.0 1.40 1.33~1.47
1900 40.0 38.0~42.0 1.40 1.33 ~1.47
2000 40.0 38.0~42.0 1.40 1.33 ~1.47
2300 39.5 37.5~415 1.67 1.59~1.75
2450 39.2 37.2~41.2 1.80 1.71~1.89
2600 39.0 37.1~410 1.96 1.86 ~ 2.06
3500 37.9 36.0 ~39.8 2.91 2.76 ~ 3.06
5200 36.0 34.2~37.8 4.66 4.43 ~4.89
5300 35.9 34.1~37.7 4.76 4.52 ~5.00
5500 35.6 33.8~374 4.96 471 ~5.21
5600 355 33.7~37.3 5.07 4.82 ~5.32
5800 35.3 33.5~37.1 5.27 5.01 ~5.53
For Body

750 55.5 52.7 ~58.3 0.96 0.91~1.01
835 55.2 52.4 ~58.0 0.97 0.92 ~1.02
900 55.0 52.3 ~57.8 1.05 1.00 ~1.10
1450 54.0 51.3 ~56.7 1.30 1.24 ~1.37
1640 53.8 51.1 ~56.5 1.40 1.33 ~1.47
1750 53.4 50.7 ~ 56.1 1.49 1.42 ~1.56
1800 53.3 50.6 ~ 56.0 1.52 1.44 ~1.60
1900 53.3 50.6 ~ 56.0 1.52 1.44 ~1.60
2000 53.3 50.6 ~ 56.0 1.52 1.44 ~1.60
2300 52.9 50.3 ~55.5 1.81 1.72~1.90
2450 52.7 50.1 ~55.3 1.95 1.85~2.05
2600 52.5 49.9 ~55.1 2.16 2.05 ~2.27
3500 51.3 48.7 ~53.9 3.31 3.14 ~3.48
5200 49.0 46.6 ~51.5 5.30 5.04 ~5.57
5300 48.9 46.5 ~51.3 5.42 5.15 ~5.69
5500 48.6 46.2 ~51.0 5.65 5.37 ~5.93
5600 48.5 46.1 ~50.9 5.77 5.48 ~ 6.06
5800 48.2 45.8 ~ 50.6 6.00 5.70 ~ 6.30
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The following table gives the recipes for tissue simulating liquids.

Recipes of Tissue Simulating Liquid

Diethylene
T.'é,;ie BaCtZ”C'd DGBE HEC NaCl Sucrose ;”{88 Water Sﬂlgr?g!
hexylether
H750 0.2 - 0.2 1.5 56.0 - 42.1 -
H835 0.2 - 0.2 1.5 57.0 - 41.1 -
H900 0.2 - 0.2 1.4 58.0 - 40.2 -
H1450 - 43.3 - 0.6 - - 56.1 -
H1640 - 45.8 - 0.5 - - 53.7 -
H1750 - 47.0 - 0.4 - - 52.6 -
H1800 - 44.5 - 0.3 - - 55.2 -
H1900 - 44.5 - 0.2 - - 55.3 -
H2000 - 44.5 - 0.1 - - 554 -
H2300 - 44.9 - 0.1 - - 55.0 -
H2450 - 45.0 - 0.1 - - 54.9 -
H2600 - 45.1 - 0.1 - - 54.8 -
H3500 - 8.0 - 0.2 - 20.0 71.8 -
H5G - - - - - 17.2 65.5 17.3
B750 0.2 - 0.2 0.8 48.8 - 50.0 -
B835 0.2 - 0.2 0.9 48.5 - 50.2 -
B900 0.2 - 0.2 0.9 48.2 - 50.5 -
B1450 - 34.0 - 0.3 - - 65.7 -
B1640 - 325 - 0.3 - - 67.2 -
B1750 - 31.0 - 0.2 - - 68.8 -
B1800 - 29.5 - 0.4 - - 70.1 -
B1900 - 29.5 - 0.3 - - 70.2 -
B2000 - 30.0 - 0.2 - - 69.8 -
B2300 - 31.0 - 0.1 - - 68.9 -
B2450 - 31.4 - 0.1 - - 68.5 -
B2600 - 31.8 - 0.1 - - 68.1 -
B3500 - 28.8 - 0.1 - - 71.1 -
B5G - - - - - 10.7 78.6 10.7
Simulating Head Liquid (HBBL600-6000MHz), Manufactured by SPEAG:
Water (% by weight) Esters, Emulsifiers, Inhibitors (% by weight) Sodium salt (% by weight)
50 - 65% 10 - 30% 8 - 25%

Simulating Body Liquid (MBBL600-6000MHz), Manufactured by SPEAG:
Water (% by weight) Esters, Emulsifiers, Inhibitors (% by weight) Sodium salt (% by weight)
60 - 80% 20 - 40% 0—-1.5%
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4.2.8.SAR System Verification

The system check verifies that the system operates within its specifications. It is performed daily or before
every SAR measurement. The system check uses normal SAR measurements in the flat section of the
phantom with a matched dipole at a specified distance. The system verification setup is shown as below.

Tuning z :|E t y
) ¢
Spacer

3D Probe positioner

ield probe
" | FlatPhantom

l.\\ / . . Dipole
\,,_‘/_A’//’J

Dir.Coupler

Signal ~__
== Amp > X
Generator -
Cable
A3 Att1

Att2

System Verification Setup

The validation dipole is placed beneath the flat phantom with the specific spacer in place. The distance spacer
is touch the phantom surface with a light pressure at the reference marking and be oriented parallel to the long
side of the phantom. The spectrum analyzer measures the forward power at the location of the system check
dipole connector. The signal generator is adjusted for the desired forward power (250 mW is used for 700 MHz
to 3 GHz, 100 mW is used for 3.5 GHz to 6 GHz) at the dipole connector and the power meter is read at that
level. After connecting the cable to the dipole, the signal generator is readjusted for the same reading at power
meter.

After system check testing, the SAR result will be normalized to 1W forward input power and compared with
the reference SAR value derived from validation dipole certificate report. The deviation of system check should
be within 10 %.
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5. SAR Measurement Procedure

According to the SAR test standard, the recommended procedure for assessing the peak spatial-average SAR
value consists of the following steps:

(&) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

The SAR measurement procedures for each of test conditions are as follows:
(a) Make EUT to transmit maximum output power

(b) Measure conducted output power through RF cable

(c) Place the EUT in the specific position of phantom

(d) Perform SAR testing steps on the DASY system

(e) Record the SAR value

5.1.Area & Zoom Scan Procedure

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The measurement
grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in order to determine
the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required. The Zoom Scan is
performed around the highest E-field value to determine the averaged SAR-distribution over 10 g. According
to KDB 865664 D01, the resolution for Area and Zoom scan is specified in the table below.

Iltems <=2 GHz 2-3 GHz 3-4 GHz 4-5 GHz 5-6 GHz
Area Scan _ _ _ _ _
(Ax, AY) <=15mm <=12 mm <=12 mm <=10 mm <=10 mm
Zoom Scan <=8mm <=5mm <=5mm <=4 mm <=4mm
(Ax, Ay)
Zoo(rRZSS.can <=5mm <=5mm <=4 mm <=3 mm <=2mm
Zoom Scan >=30 mm >=30 mm >= 28 mm >= 25 mm >=22 mm
Volume

Note:
When zoom scan is required and report SAR is <= 1.4 W/kg, the zoom scan resolution of Ax / Ay (2-3GHz: <=
8 mm, 3-4GHz: <=7 mm, 4-6GHz: <= 5 mm) may be applied.

5.2.Volume Scan Procedure

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different
frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in each
frequency band. In order to sum correctly to compute the 1g aggregate SAR, the EUT remain in the same test
position for all measurements and all volume scan use the same spatial resolution and grid spacing. When all
volume scan were completed, the software, SEMCAD postprocessor can combine and subsequently
superpose these measurement data to calculating the multiband SAR.
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5.3.Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY
measurement software, the power reference measurement and power drift measurement procedures are used
for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a specified
reference position before and after the SAR testing. The software will calculate the field difference in dB. If the
power drift more than 5%, the SAR will be retested.

5.4.Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can
be conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g
cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned
to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD).
The system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with
highest averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

(f) Calculation of the averaged SAR within masses of 1g and 10g

5.5.SAR Averaged Methods

In DASY, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s method. The
interpolation scheme combines a least-square fitted function method and a weighted average method which
are the two basic types of computational interpolation and approximation.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. The uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for
the 1 g and 10 g cubes, the extrapolation distance should not be larger than 5 mm.
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6. SAR Measurement Evaluation
6.1.EUT Configuration and Setting
This equipment SDR technology SAR test reference 248227 D01 802 11 Wi-Fi SAR

<Considerations Related to SDR for Setup and Testing>

This device has installed SDR engineering testing software which can provide continuous transmitting RF
signal. During SDR SAR testing, this device was operated to transmit continuously at the maximum
transmission duty with specified transmission mode, operating frequency, lowest data rate, and maximum
output power.

Initial Test Configuration

An initial test configuration is determined for SDR transmission modes in 2.4 GHz and 5 GHz bands according
to the channel bandwidth, modulation and data rate combination(s) with the highest maximum output power
specified for production units in each standalone and aggregated frequency band. When the same maximum
power is specified for multiple transmission modes in a frequency band, the largest channel bandwidth, lowest
order modulation, is used for SAR measurement, on the highest measured output power channel in the initial
test configuration, for each frequency band.

Subsequent Test Configuration

SAR measurement requirements for the remaining SDR transmission mode configurations that have not been
tested in the initial test configuration are determined separately for each standalone and aggregated frequency
band, in each exposure condition, according to the maximum output power specified for production units.
Additional power measurements may be required to determine if SAR measurements are required for
subsequent highest output power channels in a subsequent test configuration. When the highest reported SAR
for the initial test configuration according to the initial test position or fixed exposure position requirements, is
adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum output
power and the adjusted SAR is < 1.2 W/kg, SAR is not required for that subsequent test configuration.

Test Reduction for SDR-5.1 GHz and SDR-5.2 GHz Bands

For devices that operate in both SDR-5.1G&5.2G bands using the same transmitter and antenna(s), SAR test
reduction is determined according to the following.

1) When the same maximum output power is specified for both bands, begin SAR measurement in SDR 5.2G
band by applying the SDR SAR requirements. If the highest reported SAR for a test configuration is < 1.2 W/kg,
SAR is not required for SDR-5.1G band for that configuration

2) When different maximum output power is specified for the bands, begin SAR measurement in the band with
higher specified maximum output power. The highest reported SAR for the tested configuration is adjusted by
the ratio of lower to higher specified maximum output power for the two bands. When the adjusted SAR is <
1.2 W/kg, SAR is not required for the band with lower maximum output power in that test configuration.
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6.2.EUT Testing Position

6.2.1.Extremity Exposure Conditions
This device is fixed to a bracket when used, Our body is far away from it when we use it, only our hands are

closetoit, The 10-g extremity SAR test exclusions may be applied, We evaluated all surfaces and edges with
a transmitting antenna located within 25 mm from that surface or edge.

Based on the antenna location shown on appendix D of this report, the SAR testing required for extremity
mode is listed as below. This device [0,1] [0,3] [2,1] [2,3] dual transmission, 4 antenna reception (MIMO only,

SISO not supported)

Antenna Front Face Rear Face Left Side Right Side Top Side Bottom Side
Antenna 0+1 V V V
Antenna 0+3 V V V \
Antenna 2+1 V V V \
Antenna 2+3 V \% \% \%
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6.3.Tissue Verification

The measuring results for tissue simulating liquid are shown as below.

Test Ti F Measured Measured Target Target Conductivity Permittivity
Dze:e _II_SSL;e r?'c\q/lt'ezr)\cy Conductivity | Permittivity [ Conductivity | Permittivity Deviation Deviation
P (©) (€ (©) (&) %) )

2450 1.827 37.977 1.80 39.20 1.50 -3.12
2412.5 1.795 38.008 1.77 39.27 1.58 -3.21
Jun. 29, 2022 H2450 2437.5 1.816 37.990 1.79 39.22 1.51 -3.14
2452.5 1.829 37.974 1.80 39.19 1.61 -3.10
2462.5 1.838 37.961 1.81 39.18 1.38 -3.11
5250 4.691 35.324 4.71 35.90 -0.40 -1.60
Jul. 01, 2022 H5G 5310 4.753 35.248 4.77 35.89 -0.36 -1.79
5600 5.040 34.822 5.07 35.50 -0.59 -1.91
Jul. 02, 2022 H5G 5670 5.109 34.724 5.14 35.43 -0.60 -1.99
5800 5.249 35.536 5.27 35.30 -0.40 0.67
Jul. 03, 2022 H5G 5839.5 5.291 34.481 5.31 35.26 -0.40 -2.21

Note:
The dielectric properties of the tissue simulating liquid must be measured within 24 hours before the SAR
testing and within £5% of the target values. Liquid temperature during the SAR testing must be within +2 °C.

6.4.System Validation

The SAR measurement system was validated according to procedures in KDB 865664 DO1. The validation
status in tabulated summary is as below.

) ) Measured Measured Validation for CW Validation for Modulation
Test Probe Calibration D AN e emm— S tivit Prob Prob Modulati
. onductivi ermittivi NSItivi I I on

Date SIN Point J v [ senstvity - Frobe obe oauialion | & v Factor | PAR

(o) (&) Range Linearity Isotropy Type
Jun. 29,2022 | 7506 | Head | 2450 1.827 37.977 Pass Pass Pass OFDM N/A Pass
Jul. 01, 2022 7506 Head | 5250 4.691 35.324 Pass Pass Pass OFDM N/A Pass
Jul. 02, 2022 7506 Head | 5600 5.040 34.822 Pass Pass Pass OFDM N/A Pass
Jul. 03, 2022 7506 Head | 5800 5.249 35.536 Pass Pass Pass OFDM N/A Pass

6.5.System Verification

The measuring result for system verification is tabulated as below.

1W Target Measured Normalized
Test Mode Frequency SAR-1g SAR-1g to 1W Deviation Dipole Probe DAE
Date (MHz) (Wikg) (Wikg) SAR-1g (%) SIN SIN SIN
(W/kg)

Jun. 29, 2022 Head 2450 51.80 13.00 52.00 0.39 1014 7506 1557
Jul. 01, 2022 Head 5250 79.20 7.52 75.20 -5.05 1280 7506 1557
Jul. 02, 2022 Head 5600 83.60 8.48 84.80 1.44 1280 7506 1557
Jul. 03, 2022 Head 5800 80.60 7.86 78.60 -2.48 1280 7506 1557
Note:

Comparing to the reference SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. The result indicates the system check can meet the variation criterion and the plots can
be referred to Appendix A of this report.
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7. Maximum Output Power
7.1.Maximum Conducted Power

The maximum conducted average power (Unit: dBm) including tune-up tolerance is shown as below.

Mode 2.4GHz SDR 5.2GHz SDR 5.3GHz SDR | 5.6GHz SDR 5.8GHz SDR

1.4M 17.0 N/A N/A N/A 16.5

1.4M CA Mode 17.0 N/A N/A N/A 16.5

3M 17.0 N/A N/A N/A 16.5

3M CA Mode 16.5 N/A N/A N/A 16.5

10M 25.5 N/A N/A N/A 255
Ch1:26.0

20M Ch2~Ch50:25.5 22.0 22.0 225 26.0
Ch51:25.0

40M 24.5 22.0 22.5 22.5 22.0
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7.2.Measured Conducted Power Result

All combinations have been tested, the Worst average power (Unit: dBm) is shown as below.

<SDR-2.4GHz>

Mode 1.4MHz Bandwidth
Channel / Frequency (MHz) Low (2403.5) Mid (2435.5) High (2469.5)
Average Power (Ant-2+ Ant-3) 15.98 16.44 16.23
Mode 1.4MHz Bandwidth (CA Mode)
Channel / Frequency (MHz) Low (2405.12) Mid (2437.12) High (2471.12)
Average Power (Ant-2+ Ant-3) 16.11 15.56 16.28
Mode 3MHz Bandwidth
Channel / Frequency (MHz) Low (2405.5) Mid (2435.5) High (2469.5)
Average Power (Ant-2+ Ant-3) 16.30 15.83 15.19
Mode 3MHz Bandwidth (CA Mode
Channel / Frequency (MHz) Low (2408.2) Mid (2438.2) High (2471.2)
Average Power (Ant-2+ Ant-3) 15.89 15.72 15.92
Mode 10MHz Bandwidth
Channel / Frequency (MHz) Low (2407.5) Mid (2437.5) High (2467.5)
Average Power (Ant-2+ Ant-3) 25.01 25.38 24.67
Mode 20MHz Bandwidth
Channel / Frequency (MHz) Low (2412.5) Mid (2437.5) High (2462.5)
Average Power (Ant-2+ Ant-3) 25.73 25.15 24.86
Mode 40MHz Bandwidth
Channel / Frequency (MHz) Low (2422.5) Mid (2437.5) High (2452.5)
Average Power (Ant-2+ Ant-3) 24.29 24.29 24.41
<SDR-5.2GHz>
Mode 20MHz Bandwidth
Channel / Frequency (MHz) Low (5180) Mid (5200) High (5240)
Average Power (Ant-2+ Ant-3) 21.47 21.38 "21.89
Mode 40MHz Bandwidth
Channel / Frequency (MHz) Low (5190) High (5230)
Average Power (Ant-2+ Ant-3) 21.21 21.52
<SDR-5.3GHz>
Mode 20MHz Bandwidth
Channel / Frequency (MHz) Low (5260) Mid (5280) High (5320)
Average Power (Ant-2+ Ant-3) 21.56 21.41 22.34
Mode 40MHz Bandwidth
Channel / Frequency (MHz) Low (5270) High (5310)
Average Power (Ant-2+ Ant-3) 22.01 22.02
<SDR-5.6GHz>
Mode 20MHz Bandwidth
Channel / Frequency (MHz) Low (5500) Mid (5580) High (5700)
Average Power (Ant-2+ Ant-3) 22.01 21.86 21.06
Mode 40MHz Bandwidth
Channel / Frequency (MHz) Low (5510) Mid (5550) High (5670)
Average Power (Ant-2+ Ant-3) 21.30 20.98 22.12
<SDR-5.8GHz>
Mode 1.4MHz Bandwidth
Channel / Frequency (MHz) Low (5728.5) Mid (5786.5) High (5846.5)
Average Power (Ant-2+ Ant-3) 15.64 15.73 16.08
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Mode 1.4MHz Bandwidth (CA Mode)

Channel / Frequency (MHz) Low (5730.12) Mid (5788.12) High (5848.12)

Average Power (Ant-2+ Ant-3) 15.71 16.38 15.95
Mode 3MHz Bandwidth

Channel / Frequency (MHz) Low (5727.5) Mid (5784.5) High (5844.5)

Average Power (Ant-2+ Ant-3) 15.99 15.64 15.84
Mode 3MHz Bandwidth (CA Mode

Channel / Frequency (MHz) Low (5730.2) Mid (5787.2) High (5847.2)

Average Power (Ant-2+ Ant-3) 16.05 16.15 16.02
Mode 10MHz Bandwidth

Channel / Frequency (MHz) Low (5730.5) Mid (5787.5) High (5844.5)

Average Power (Ant-2+ Ant-3) 24.83 25.31 25.38
Mode 20MHz Bandwidth

Channel / Frequency (MHz) Low (5735.5) Mid (5787.5) High (5839.5)

Average Power (Ant-2+ Ant-3) 25.57 25.35 25.57
Mode 40MHz Bandwidth

Channel / Frequency (MHz) Low (5745.5) Mid (5787.5) High (5829.5)

Average Power (Ant-2+ Ant-3) 21.78 21.38 21.73
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7.3.SAR Testing Results

7.3.1.SAR Test Reduction Considerations

<KDB 447498 D01, General RF Exposure Guidance>

Testing of other required channels within the operating mode of a frequency band is not required when the

reported SAR for the mid-band or highest output power channel is:

(1) =0.8W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

(2) =0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz

(3) =0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

<KDB 248227 D01, SAR Guidance for Wi-Fi Transmitters>

(1 For WLAN 5 GHz, the initial test configuration was selected according to the transmission mode with the
highest maximum output power. When the reported SAR of initial test configuration is > 0.8 W/kg, SAR is
required for the subsequent highest measured output power channel until the reported SAR result is <=
1.2 W/kg or all required channels are measured. For other transmission modes, SAR is not required when
the highest reported SAR for initial test configuration is adjusted by the ratio of subsequent test
configuration to initial test configuration specified maximum output power and it is <= 1.2 W/kg.

(2 For WLAN MIMO mode, the power-based standalone SAR test exclusion or the sum of SAR provision in
KDB 447498 to determine simultaneous transmission SAR test exclusion should be applied. Otherwise,
SAR for MIMO mode will be measured with all applicable antennas transmitting simultaneously at the
specified maximum output power of MIMO operation.
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7.3.3.SAR Results for Extremity Exposure Condition (Separation Distance is 0 cm Gap)

Max. Measured
Plot Test Antenna Tune-u Conducted | Scalin B MEeswies] | Sl
Band Mode o Channel | Frequency |Antenna L P 9 Drift SAR-10g |SAR-10g
No. Position Position Power Power Factor (dB) (Wikg) (Wikg)
(dBm) (dBm) 9 9

SDR-2.4G | 20M | Front Face| Low | 24125 0+1 |[Horizontal [ 26.0 25.73 | 1.06 -0.10 2.81 | 2.99

SDR-2.4G | 20M | Front Face | Low | 24125 | 0+1 | Vertical 26.0 [ 25.73 | 1.06 0.04 239 [ 254

SDR-2.4G | 20M | Rear Face | Low | 24125 | 0+1 |Horizontal| 26.0 | 25.73 | 1.06 -0.14 1.82 | 1.94

SDR-2.4G | 20M | Rear Face | Low | 24125 0+1 Vertical 26.0 25.73 | 1.06 -0.06 242 | 2.58

SDR-2.4G | 20M | Top Side | Low | 24125 | 0+1 - 26.0 | 25.73 | 1.06 | -0.10 | 0.025 | 0.03

SDR-2.4G | 20M |Front Face| Low | 24125 0+3 | Horizontal | 26.0 25.73 | 1.06 0.06 2.9 3.09

SDR-2.4G | 20M |Front Face | Low | 24125 | 0+3 | Vertical 26.0 | 25.73 | 1.06 [ -0.05 2.26 | 2.40

1 |SDR-2.4G| 20M | Rear Face | Low | 24125 | 0+3 |Horizontal | 26.0 25.73 | 1.06 0.16 3.39 | 8.61

SDR-2.4G | 20M | Rear Face | Low | 24125 | 0+3 | Vertical 26.0 | 25.73 | 1.06 0.04 2.39 | 2.54

SDR-2.4G | 20M | Left Side | Low | 24125 | 0+3 - 26.0 | 25.73 | 1.06 0.03 0.026 | 0.03

SDR-2.4G | 20M | Top Side | Low | 24125 | 0+3 - 26.0 | 25.73 | 1.06 0.02 0.023 | 0.02

SDR-2.4G | 20M |Front Face | Low | 24125 | 2+1 |Horizontal [ 26.0 | 25.73 | 1.06 -0.04 3.11 | 331

SDR-2.4G | 20M |Front Face | Low | 24125 | 2+1 | Vertical 26.0 | 25.73 | 1.06 [ -0.03 2.59 | 276

SDR-2.4G | 20M | Rear Face | Low | 2412.5 | 2+1 [Horizontal | 26.0 25.73 [ 1.06 -0.02 236 [ 2.51

SDR-2.4G | 20M | Rear Face | Low | 24125 | 2+1 | Vertical 26.0 | 25.73 | 1.06 0.03 2.6 2.77

SDR-2.4G | 20M | Right Side | Low | 24125 | 2+1 - 26.0 | 25.73 | 1.06 0.04 0.026 | 0.03

SDR-2.4G | 20M | Top Side | Low | 24125 | 2+1 - 26.0 | 25.73 | 1.06 0.06 0.025 | 0.03

SDR-2.4G | 20M |Front Face| Low | 24125 2+3 | Horizontal | 26.0 25.73 | 1.06 0.00 2.98 | 3.17

SDR-2.4G | 20M |Front Face | Low | 24125 | 2+3 | Vertical 26.0 | 25.73 | 1.06 0.00 2.75 | 2.93

SDR-2.4G | 20M | Rear Face | Low | 24125 | 2+3 |Horizontal [ 26.0 | 25.73 | 1.06 0.00 299 [3.18

SDR-2.4G | 20M | Rear Face | Low | 2412.5 | 2+3 | Vertical 26.0 [ 25.73 | 1.06 -0.12 276 [ 2.94

SDR-2.4G | 20M | Left Side [ Low | 24125 | 2+3 - 26.0 | 25.73 | 1.06 0.06 0.025 | 0.03

SDR-2.4G | 20M | Right Side | Low | 24125 | 2+3 - 26.0 | 25.73 | 1.06 0.06 0.023 | 0.02

SDR-2.4G | 20M | Front Face | Mid | 2437.5 | 0+1 |Horizontal| 25.5 25.15 | 1.08 0.10 3.14 | 3.40

SDR-2.4G | 20M |Front Face | High | 2462.5 | 0+1 |Horizontal [ 25.0 | 24.86 | 1.03 0.01 3.05 [ 3.15

SDR-2.4G | 20M |Front Face [ Mid | 2437.5 | 0+1 | Vertical 255 | 25.15 | 1.08 [ -0.06 2.67 | 2.89

SDR-2.4G | 20M |Front Face [ High | 2462.5 | 0+1 | Vertical 25.0 | 24.86 | 1.03 0.08 2.59 | 2.67

SDR-2.4G | 20M | Rear Face [ Mid | 2437.5 | 0+1 | Vertical 25.5 25.15 | 1.08 0.02 2.7 2.93

SDR-2.4G | 20M | Rear Face | High | 24625 | 0+1 | Vertical 25.0 [ 24.86 | 1.03 | -0.06 262 [ 271

SDR-2.4G | 20M |Front Face [ Mid | 2437.5 | 0+3 |Horizontal| 25.5 25.15 [ 1.08 -0.07 2.68 | 2.90

SDR-2.4G | 20M | Front Face | High | 2462.5 | 0+3 [Horizontal| 25.0 | 24.86 | 1.03 | -0.01 3.01 | 311

SDR-2.4G | 20M |Front Face| Mid | 2437.5 | 0+3 | Vertical 25.5 25.15 | 1.08 -0.09 2.09 [2.27

SDR-2.4G | 20M | Front Face [ High | 2462.5 | 0+3 | Vertical 25.0 [ 24.86 | 1.03 0.02 235 [ 243

SDR-2.4G | 20M | Rear Face | Mid | 2437.5 | 0+3 |Horizontal | 25.5 25.15 [ 1.08 -0.15 242 | 2.62

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 0+3 |Horizontal| 25.0 | 24.86 | 1.03 0.17 276 [ 2.85

SDR-2.4G | 20M | Rear Face | Mid | 2437.5 | 0+3 | Vertical 25.5 25.15 | 1.08 0.04 1.71 | 1.85

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 0+3 | Vertical 25.0 [ 2486 | 1.03 | -0.08 1.95 | 2.01

SDR-2.4G | 20M | Front Face| Mid 24375 2+1 |Horizontal | 25.5 25.15 | 1.08 0.01 2.62 | 2.84

SDR-2.4G | 20M | Front Face | High | 2462.5 | 2+1 |Horizontal| 25.0 | 24.86 | 1.03 [ -0.05 3.04 |3.14

SDR-2.4G | 20M |Front Face| Mid | 2437.5 | 2+1 | Vertical 25.5 25.15 | 1.08 0.01 2.18 [ 2.36

SDR-2.4G | 20M | Front Face [ High | 2462.5 | 2+1 | Vertical 25.0 [ 24.86 | 1.03 -0.12 253 [ 261

SDR-2.4G | 20M | Rear Face | Mid 24375 2+1 |Horizontal | 25.5 25.15 | 1.08 0.06 2.35 | 2.55

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 2+1 [Horizontal | 25.0 24.86 | 1.03 0.12 2.69 [2.78

SDR-2.4G | 20M | Rear Face | Mid | 2437.5 | 2+1 | Vertical 25.5 25.15 | 1.08 -0.06 259 [281

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 2+1 | Vertical 25.0 [ 24.86 | 1.03 -0.08 2.96 [ 3.06

SDR-2.4G | 20M |Front Face| Mid | 2437.5 | 2+3 |Horizontal | 25.5 25.15 | 1.08 0.00 204 [ 221

SDR-2.4G | 20M | Front Face | High | 2462.5 | 2+3 |Horizontal | 25.0 | 24.86 | 1.03 0.00 2.58 [ 2.66

SDR-2.4G | 20M | Front Face| Mid | 2437.5 | 2+3 | Vertical 255 | 25.15 | 1.08 0.02 1.88 | 2.04

SDR-2.4G | 20M |Front Face | High | 2462.5 | 2+3 | Vertical 25.0 [ 24.86 | 1.03 -0.14 2.38 [ 2.46

SDR-2.4G | 20M | Rear Face | Mid | 2437.5 | 2+3 [Horizontal| 25.5 | 25.15 | 1.08 0.00 272 [ 2.95

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 2+3 |Horizontal [ 25.0 | 24.86 | 1.03 | -0.08 282 [ 2091

SDR-2.4G | 20M | Rear Face | Mid | 2437.5 | 2+3 | Vertical 255 | 25.15 | 1.08 [ -0.09 251 | 272

SDR-2.4G | 20M | Rear Face | High | 2462.5 | 2+3 | Vertical 25.0 [ 24.86 | 1.03 0.04 2.6 2.69

SDR-2.4G | 10M | Rear Face | Mid | 2437.5 | 0+3 [Horizontal| 25.5 | 25.38 | 1.03 | -0.04 3.28 [ 3.37
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SDR-2.4G | 40M | Rear Face | High | 2452.5 | 0+3 [Horizontal| 245 | 24.41 | 1.02 0.02 2.62 | 2.67

SDR-2.4G | 20M | Rear Face | Low | 24125 0+3 |[Horizontal | 26.0 25.73 | 1.06 -0.08 3.23 | 3.44

SDR-5.2G | 40M | Front Face | High 5310 0+1 |Horizontal | 22.5 22.02 | 1.12 -0.01 | 0.649 [ 0.72

2 | SDR-5.2G | 40M | Front Face [ High 5310 0+1 | Vertical 225 [ 22.02 | 1.12 0.04 0.712 | 0.80

SDR-5.2G | 40M | Rear Face | High 5310 0+1 |Horizontal| 22.5 | 22.02 | 1.12 | -0.01 | 0.545 | 0.61

SDR-5.2G | 40M | Rear Face | High 5310 0+1 | Vertical 225 | 22.02 | 1.12 0.07 0.634 | 0.71

SDR-5.2G | 40M | Top Side [ High 5310 0+1 - 225 [ 22.02 | 1.12 | -0.02 [ 0.198 [ 0.22

SDR-5.2G | 40M | Front Face | High 5310 0+3 |Horizontal [ 22.5 22.02 | 1.12 0.06 0.621 [ 0.69

SDR-5.2G | 40M | Front Face | High 5310 0+3 | Vertical 225 | 22.02 | 1.12 0.08 0.667 | 0.74

SDR-5.2G | 40M | Rear Face | High 5310 0+3 |Horizontal| 225 | 22.02 | 1.12 | -0.06 | 0.509 | 0.57

SDR-5.2G | 40M | Rear Face [ High 5310 0+3 | Vertical 22.5 22.02 | 1.12 0.04 0.599 | 0.67

SDR-5.2G | 40M | Left Side [ High 5310 0+3 - 225 | 22.02 | 1.12 0.05 0.191 | 0.21

SDR-5.2G | 40M | Top Side [ High 5310 0+3 - 225 | 2202 | 1.12 | -0.11 | 0.183 | 0.20

SDR-5.2G | 40M | Front Face | High 5310 2+1 |Horizontal | 22.5 | 22.02 | 1.12 0.06 0.501 | 0.56

SDR-5.2G | 40M | Front Face | High 5310 2+1 | Vertical 225 | 22.02 | 1.12 0.07 0.606 | 0.68

SDR-5.2G | 40M | Rear Face [ High 5310 2+1 |Horizontal | 22.5 | 22.02 | 1.12 | -0.02 [ 0.638 [ 0.71

SDR-5.2G | 40M | Rear Face | High 5310 2+1 | Vertical 225 | 22.02 | 1.12 0.06 0.658 | 0.73

SDR-5.2G | 40M | Right Side | High | 5310 2+1 - 225 | 22.02 | 1.12 | -0.05 | 0.194 | 0.22

SDR-5.2G | 40M | Top Side | High | 5310 2+1 - 225 | 22.02 | 1.12 | -0.06 | 0.189 | 0.21

SDR-5.2G | 40M | Front Face [ High 5310 2+3 | Horizontal [ 22.5 22.02 | 1.12 0.06 0.512 | 0.57

SDR-5.2G | 40M | Front Face [ High 5310 2+3 | Vertical 225 | 2202 | 1.12 | -0.02 | 0.643 | 0.72

SDR-5.2G | 40M | Rear Face | High 5310 2+3 |Horizontal | 22.5 | 22.02 | 1.12 0.06 0.671 | 0.75

SDR-5.2G | 40M | Rear Face | High 5310 2+3 | Vertical 225 [ 22.02 | 1.12 0.03 0.704 [ 0.79

SDR-5.2G | 40M | Left Side [ High 5310 2+3 - 225 | 22.02 | 1.12 0.03 0.172 | 0.19

SDR-5.2G | 40M | Right Side | High 5310 2+3 - 22.5 | 22.02 | 1.12 0.08 0.159 | 0.18

SDR-5.5G | 40M | Front Face | High 5670 0+1 |Horizontal [ 22.5 22.12 | 1.09 0.05 0.582 | 0.64

3 [SDR-5.5G | 40M | Front Face | High 5670 0+1 | Vertical 225 | 2212 | 1.09 | -0.04 [ 0.668 | 0.73

SDR-5.5G | 40M | Rear Face [ High 5670 0+1 |Horizontal | 22.5 | 22.12 | 1.09 0.04 0.479 | 0.52

SDR-5.5G | 40M | Rear Face | High 5670 0+1 | Vertical 22.5 22.12 | 1.09 0.10 0.492 [ 0.54

SDR-5.5G | 40M | Top Side | High 5670 0+1 - 225 [ 2212 | 1.09 | -0.03 | 0.129 | 0.14

SDR-5.5G | 40M | Front Face | High 5670 0+3 |Horizontal | 22.5 | 22.12 | 1.09 0.06 0.557 [ 0.61

SDR-5.5G | 40M | Front Face [ High 5670 0+3 | Vertical 225 | 22.12 | 1.09 0.08 0.626 | 0.68

SDR-5.5G | 40M | Rear Face | High 5670 0+3 | Horizontal [ 22.5 22.12 | 1.09 0.02 0.447 [ 0.49

SDR-5.5G | 40M | Rear Face | High 5670 0+3 | Vertical 225 [ 2212 | 1.09 | -0.06 [ 0.465 [ 0.51

SDR-5.5G | 40M | Left Side [ High 5670 0+3 - 225 | 2212 | 1.09 | -0.02 | 0.124 | 0.14

SDR-5.5G | 40M | Top Side [ High 5670 0+3 - 225 | 2212 | 1.09 | -0.11 | 0.127 | 0.14

SDR-5.5G | 40M | Front Face | High 5670 2+1 |Horizontal [ 22.5 22.12 | 1.09 0.15 0.502 [ 0.55

SDR-5.5G | 40M | Front Face | High 5670 2+1 | Vertical 22.5 22.12 | 1.09 -0.08 | 0.466 [ 0.51

SDR-5.5G | 40M | Rear Face | High 5670 2+1 |Horizontal | 22.5 | 22.12 | 1.09 0.02 0.488 [ 0.53

SDR-5.5G | 40M | Rear Face [ High 5670 2+1 | Vertical 22.5 22.12 | 1.09 0.09 0.479 | 0.52

SDR-5.5G | 40M | Right Side | High 5670 2+1 - 225 [ 2212 | 1.09 | -0.06 | 0.119 | 0.13

SDR-5.5G | 40M | Top Side | High 5670 2+1 - 225 [ 22.12 | 1.09 0.01 0.127 [ 0.14

SDR-5.5G | 40M | Front Face | High 5670 2+3 |Horizontal | 22.5 | 22.12 | 1.09 0.00 0.513 [ 0.56

SDR-5.5G | 40M | Front Face [ High 5670 2+3 | Vertical 22.5 22.12 | 1.09 0.00 0.494 | 0.54

SDR-5.5G | 40M | Rear Face | High 5670 2+3 | Horizontal | 22.5 22.12 | 1.09 0.08 0.513 [ 0.56

SDR-5.5G | 40M | Rear Face | High 5670 2+3 | Vertical 225 [ 22.12 | 1.09 0.03 0.513 | 0.56

SDR-5.5G | 40M | Left Side [ High 5670 2+3 - 22.5 22.12 | 1.09 -0.01 [ 0.124 [ 0.14

SDR-5.5G | 40M | Right Side [ High 5670 2+3 - 22.5 22.12 | 1.09 -0.08 [ 0.121 | 0.13

SDR-5.8G | 20M | Front Face | High | 5839.5 | 0+1 |Horizontal [ 26.0 | 25.57 | 1.10 | -0.03 1.44 | 1.59

4 | SDR-5.8G | 20M |Front Face | High | 5839.5 | 0+1 | Vertical 26.0 [ 25,57 | 1.10 | -0.06 147 [ 1.62

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 0+1 [Horizontal| 26.0 | 25.57 | 1.10 0.07 1.28 |1.41

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 0+1 | Vertical 26.0 [ 2557 | 1.10 0.05 1.3 1.44

SDR-5.8G | 20M | Top Side [ High | 5839.5 | 0+1 - 26.0 [ 25.87 | 1.03 | -0.04 [ 0.283 [ 0.29

SDR-5.8G | 20M | Front Face | High | 5839.5 | 0+3 |Horizontal | 26.0 | 25.87 | 1.03 0.06 1.38 | 1.42

SDR-5.8G | 20M | Front Face | High | 5839.5 | 0+3 | Vertical 26.0 | 2557 | 1.10 [ -0.05 1.38 | 1.52

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 0+3 [Horizontal| 26.0 | 25.57 | 1.10 | -0.01 119 | 131

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 0+3 | Vertical 26.0 [ 2557 | 1.10 0.05 1.23 | 1.36

SDR-5.8G [ 20M | Left Side | High | 5839.5 | 0+3 - 26.0 | 25,57 | 1.10 | -0.08 | 0.268 | 0.30
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SDR-5.8G | 20M | Top Side | High | 5839.5 | 0+3 - 26.0 | 2557 | 1.10 | -0.02 | 0.286 | 0.32

SDR-5.8G | 20M | Front Face | High | 5839.5 | 2+1 [Horizontal| 26.0 | 25.57 | 1.10 0.01 1.3 1.44

SDR-5.8G | 20M | Front Face | High | 5839.5 | 2+1 | Vertical 26.0 | 25,57 | 1.10 0.11 1.11 |1.23

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 2+1 [Horizontal | 26.0 | 25.57 [ 1.10 0.10 1.12 | 1.24

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 2+1 | Vertical 26.0 [ 2557 | 1.10 | -0.06 | 0.943 | 1.04

SDR-5.8G [ 20M | Right Side | High | 5839.5 | 2+1 - 26.0 | 25,57 | 1.10 0.05 0.273 | 0.30

SDR-5.8G [ 20M | Top Side | High | 5839.5 | 2+1 - 26.0 | 2557 | 1.10 | -0.06 | 0.278 | 0.31

SDR-5.8G | 20M | Front Face | High | 5839.5 | 2+3 [Horizontal | 26.0 | 25.57 [ 1.10 0.00 1.33 | 1.47

SDR-5.8G | 20M | Front Face | High | 5839.5 | 2+3 | Vertical 26.0 [ 25,57 | 1.10 0.01 1.17 | 1.29

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 2+3 |Horizontal [ 26.0 | 25.57 | 1.10 [ -0.09 1.18 | 1.30

SDR-5.8G | 20M | Rear Face | High | 5839.5 | 2+3 | Vertical 26.0 | 2557 | 1.10 [ -0.08 1.01 |1.12

SDR-5.8G [ 20M | Left Side | High | 5839.5 | 2+3 - 26.0 | 25.87 | 1.03 0.09 0.269 | 0.28

SDR-5.8G | 20M [ Right Side | High | 5735.5 | 2+3 - 26.0 | 25.57 [ 1.10 0.04 0.284 | 0.31
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7.3.4. SAR Measurement Variability

According to KDB 865664 D01, SAR measurement variability was assessed for each frequency band, which
is determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media are required for SAR measurements in a
frequency band, the variability measurement procedures should be applied to the tissue medium with the
highest measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium.
Alternatively, if the highest measured SAR for both head and body tissue-equivalent media are < 1.45 W/kg
and the ratio of these highest SAR values, i.e., largest divided by smallest value, is < 1.10, the highest SAR
configuration for either head or body tissue-equivalent medium may be used to perform the repeated
measurement. These additional measurements are repeated after the completion of all measurements
requiring the same head or body tissue-equivalent medium in a frequency band. The test device should be
returned to ambient conditions (normal room temperature) with the battery fully charged before it is re-mounted
on the device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated
results.

The same procedures should be adapted for measurements according to extremity and occupational exposure
limits by applying a factor of 2.5 for extremity exposure and a factor of 5 for occupational exposure to the
corresponding SAR thresholds

SAR repeated measurement procedure:

1. When the highest measured SAR is < 0.80 W/kg, repeated measurement is not required.

2. When the highest measured SAR is >= 0.80 W/kg, repeat that measurement once.

3. If the ratio of largest to smallest SAR for the original and first repeated measurements is > 1.20, or when
the original or repeated measurement is >= 1.45 W/kg, perform a second repeated measurement.

4. If the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20,
and the original, first or second repeated measurement is >= 1.5 W/kg, perform a third repeated
measurement.

Original 1st 2nd 3rd
Band Tgs't TSR ch. Measured Repeated L/§ Repeated LIS Repeated L/§
Position SAR-1g SAR-1g Ratio SAR-1g Ratio SAR-1g Ratio
(W/kg) (W/kg) (W/kg) (W/kg)
Ant. 0 + Ant.
SDR-2.4G|Front Face I-t|0?izontat| 3 Low 3.39 3.23 1.05 N/A N/A N/A N/A
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Appendixes

All attachments are integral parts of this test report. This applies especially to the following
appendix:

Appendix A: SAR Plots of System Verification

The plots for system verification with largest deviation for each SAR system combination are shown as
follows.

Appendix B: SAR Plots of SAR Measurement

The SAR plots for highest measured SAR in each exposure configuration, wireless mode and
frequency band combination

Appendix C: Calibration Certificate for probe and Dipole

Appendix D: Photographs of EUT and setup
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Test Laboratory: TUV Rheinland 10T Excellence Center Date: 2022/6/29

System Check-D2450V2_H2450
DUT: Dipole 2450 MHz D2450V2 SN:1014

Communication System: CW, Frequency: 2450 MHz.Duty Cycle: 1:1
Medium: H2450 Medium parameters used: = 2450 MHz; 6 = 1.827 S/m; ¢, =37.977, p = 1000

kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(7.85, 7.85, 7.85) @ 2450 MHz, Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=250 mW/Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 21.6 W/kg

Pin=250 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 108.7 V/m; Power Drift=-0.05 dB

Peak SAR (extrapolated) = 26.3 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) =21.5 W/kg

Wikg
21.600

17.284
12.968
§.652

4.336

0.020
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Test Laboratory: TUV Rheinland 10T Excellence Center Date: 2022/7/1

System Check-DSGHz_HS250
DUT: Dipole DSGHzV2 SN:1280

Communication System: CW, Frequency: 5250 MHz.Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5250 MHz, 6 = 4.691 S/m; & = 35.324; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.45, 5.45, 5.45) @ 5250 MHz; Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 17.9 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.85 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 7.52 W/kg; SAR(10 g) = 2.16 W/kg
Maximum value of SAR (measured) = 18.2 W/kg

Wikg
17.900

14.322
10.744
7.166
3.548

0.010
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Test Laboratory: TUV Rheinland IoT Excellence Center Date: 2022/7/2

System Check-DSGHz_HS600
DUT: Dipole DSGHzV2 SN:1280

Communication System: CW, Frequency: 5600 MHz.Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5600 MHz, 6 = 5.04 S/m; g = 34.822; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5, 5, 5) @ 5600 MHz, Calibrated: 2022/5/31

- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 21.3 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.73 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 38.2 W/kg

SAR(1 g) = 8.48 W/kg; SAR(10 g) = 2.42 W/kg
Maximum value of SAR (measured) = 20.6 W/kg

Wikg
21.300

17.043
12.706
6.529
4.272

0.015
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Test Laboratory: TUV Rheinland 10T Excellence Center Date: 2022/7/3

System Check-DSGHz_HS800
DUT: Dipole DSGHzV2 SN:1280

Communication System: CW, Frequency: 5800 MHz.Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5800 MHz, 6 = 5.249 S/m; & = 34.536; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(4.95, 4.95, 4.95) @ 5800 MHz; Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.8 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.45 V/m; Power Drift=0.07 dB

Peak SAR (extrapolated) = 38.5 W/kg

SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.21 W/kg
Maximum value of SAR (measured) = 19.4 W/kg

Wikg
19.800

15.840
11.600
7.920

3.960
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Test Laboratory: TUV Rheinland IoT Excellence Center Date: 2022/6/29

P01 SDR-2.4G_20M_Rear Face_Ocm_Ch Low_Ant0+3_Horizontal
DUT: EUT

Commumnication System: SDR; Frequency: 2412.5 MHzDuty Cycle: 1:1
Medium: H2450 Medium parameters used: £=2412.5 MHz; o = 1.795 S/m; &, = 38.008; p = 1000

kg/ms

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(7.85, 7.85, 7.85) @ 2412.5 MHz; Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (161x161x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 11.3 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.444 V/m; Power Dnift=0.16 dB

Peak SAR (extrapolated) = 13.8 W/kg

SAR(1 g) = 7.08 W/kg; SAR(10 g) = 3.39 W/kg

Maximum value of SAR (measured) =11.2 W/kg

Wikg
11.300

9.040
6.7060
4520

2.260
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Test Laboratory: TUV Rheinland IoT Excellence Center Date: 2022/7/1

P02 SDR-5.2G_40M_Front Face_0Ocm_Ch High_Ant0+1_Vertical
DUT: EUT

Commumnication System: SDR; Frequency: 5310 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5310 MHz, 6 = 4.753 S/m; & = 35.248; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.45, 5.45, 5.45) @ 5310 MHz; Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x201x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 7.14 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 6.479 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 14.4 W/kg

SAR(1 g) = 2.69 W/kg; SAR(10 g) = 0.712 W/kg

Maximum value of SAR (measured) = 7.24 W/kg

Wikg
7.140

5715
4.249
2.064
1.438

0.013




Appendix /A TOVRheinland®

CN22H2HV 003
Prufbericht - Produkte
Test Report - Products Page 3 of 4
Test Laboratory: TUV Rheinland IoT Excellence Center Date: 2022/7/2

P03 SDR-5.6G_40M_Front Face_0Ocm_Ch High_Ant0+1_Vertical
DUT: EUT

Communication System: SDR; Frequency: 5670 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5670 MHz, 6 = 5.109 S/m; & = 34.724; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5, 5, 5) @ 5670 MHz, Calibrated: 2022/5/31

- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x201x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 6.41 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 11.87 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 0.585 W/kg

Maximum value of SAR (measured) = 5.54 W/kg

- Zoom Scan (8x8x7)/Cube 1: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 11.87 V/m; Power Drift =-0.04 dB
Peak SAR (extrapolated) = 14.3 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 0.668 W/kg
Maximum value of SAR (measured) = 6.73 W/kg

Wikg
6.410

5.132
3.855
2.577F

1.300

0.022
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Test Laboratory: TUV Rheinland IoT Excellence Center Date: 2022/7/3

P04 SDR-5.8G_20M_Front Face_0Ocm_Ch High_Ant0+1_Vertical
DUT: EUT

Commumnication System: SDR; Frequency: 5839.5 MHz.Duty Cycle: 1:1
Medium: H5G Medium parameters used: f= 5840 MHz, 6 = 5.291 S/m; & = 34.481; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(4.95, 495, 4.95) @ 5839.5 MHz, Calibrated: 2022/5/31
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromcs: DAE4 Snl1557; Calibrated: 2022/1/20

- Phantom: ELI V8.0; Type: QD OVA 004 Ax; Serial: 2094

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x201x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.3 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 20.31 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 5.18 W/kg; SAR(10 g) = 1.47 W/kg

Maximum value of SAR (measured) = 15.2 W/kg

- Zoom Scan (8x8x7)/Cube 1: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 20.31 V/m; Power Drift =-0.06 dB
Peak SAR (extrapolated) = 24.5 W/kg

SAR(1 g) = 4.07 W/kg; SAR(10 g) = 1.11 W/kg
Maximum value of SAR (measured) = 10.8 W/kg

Wikg
14.300

11.445
6.5
h.736
2.842

0.027
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Client TUV-CN Certificate No:  221-60202
' CALIBRATION CERTIFICATE
Object D2450V2 - SN: 1014
Calibration Procedure(s) FF-211-003-01
Calibration Procedures for dipole validation kits
Calibration date: May 19, 2021

This calibration Cerfificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and

humidity<70%.
Calibration Equipment used (M&TE crifical for calibration)

|

!

Primary Standards D#* | Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 23-Sep-20 (CTTL, No.J20X08336) Sep-21
Power sensor NRPSS 104291, 23-Sep-20 (CTTL, No.J20X083386) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAGN0.221-60084) Apr-22
DAE4 SN 777 08-Jan-21(CTTL-SPEAG N0.Z221-80003) Jan-22

econdary St Standarda D# ' Cal Date{Calibrated by, Certificate No.) S@eduied Calibration
Slgnal Generator E4438C MY49071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22
Name Function Signature
Caiibrated by: Zhao Jing SAR Test Engineer
Reviewed by: Lin Hao SAR Test Engineer " xﬁf #p
| Approved by: Qi Dianyuan SAR Project Leader é,.,z__/
Issued: May 24, 2021
This calibration certificate shall not be repreduced except in full without written approval of the laboratory.

Certificate No: 221-60202 Page 1 of 6
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Add: No.52 HuaYwanBei Rond, Haidian Districr, Beljing, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504

E-mail: crtii@chinaet! com hitp: Awww.chinanlon
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
paralle! to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerfainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

o SAR measured: SAR measured at the stated antenna input power.

¢ SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z21-60202 Page2of 6
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Q‘TT LD_Q_.G_H_

Add: No,52 HunYeanBei Road, Haidign Districe, Beljing, 100191, China
Tel +86-10-62304633-2079  Fax! +86-10-62304633-2504

E-mail: crd@chinanl.com hatrptwwwe chrinatil on
1
Measurement Conditions
DASY system configuration, as far as not given on page 1 E—
DASY Version | DASY52 V52104
Extrapolation Advanced Extrapolation
Phantom | Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following rarameters and calculations were appiied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 352 1.80 mhom |
| e
Measured Head TSL parametors (220:202)°C 304+6% 1.79 mho/m £ 6 %
Head TSL temperature change during test <1.0"C —_— —

SAR result with Head TSL

SAR averaged over1_cmr’ (1 g) of Head TSL Condiion 7‘ = 1
SAR measured 250 mW input power 12.9Wkg

| SAR for nominal Head TSL parameters normalized to 1W 51.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 588 Whg

.SA_Rluaml Head TSL paramelers normalized to 1W 2;,0 Wlte;-‘ll.'l % (k=2) ‘

Certificate No: Z21-60202 Pageiof6
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Add: Ne.52 HunYemBei Road, Haidian District, Beijing, 100191, Ching
Tel: +86-10-62304633-2079 Fux +86-10-62304633-2504
E-mail: cetli@chinattl com httpel/www.chinst].cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point \ 53.80- 1.16j0
- 28.3d8

Retum Loss

General Antenna Parameters and Design

Electrical Delay (one direction) 1053 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signals, On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when lcaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soiderad
connections near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z21-60202 Pagedof 6
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DASYS Validation Report for Head TSL Date: 05.19.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1014
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f'= 2450 MHz; o = 1.788 S/m; & = 39.43; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DVA4 - SN3846; ConvF(7.45, 7.45, 7.45) @ 2450 MHz: Calibrated:
2021-04-26

« Sensor-Surfice: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 2021-01-08

« Phantom: MFP_V5,1C (20deg probe tiit); Type: QD 000 P51 Cx; Serial: 1062

« Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom S¢an (7x7x7) (7x7x7)/Cube 0: Mcasurement grid: dx=35mm,
dy=5Smm, dz=3Smm .

Reference Value = 105.6 V/m; Power Drift = -0.04 dB

Pecak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) = 12,9 Wikg; SAR(10 g) = 5.89 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 46.5%

Maximum value of SAR (measured) = 22,1 Wikg

-4.59

917

-13.76

R
22.93 i L—_-—E -

0 dB =22.1 W/kg = 13.44 dBW/kg

Certificgte No: Z221-60202 Page 5 of 6




Add: No.52 HuaYusnBei Read, Haidian District, Beijing, 100191, Chins
Tel: «86-10-623045633-2079 Fax: «B5-10-62304633-2504
E-mail: ctzl@chinan.com Erep://www.chinattlcn

Impedance Measurement Plot for Head TSL
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Justification for Extended SAR Dipole Calibrations

¢ Date of Return Loss Impedance Delta

Dipole ! Measurement {dB) Delta (%) | {ohm) (ohm)

Head May 19,2021 | -283 ' e 53.8 1 A4S
2450MHz May 17, 2022 215 “ 49.7

Note: The return loss is <-20dB, within 20% of prior calbration; the impedance Is within § ohm of prior
calibration. Therefore the verfication resulls meaet the requirement of extended callbration,
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Calibration Laboratory of .,s\"\"@"'z, G Schweizerischer Kalibrierdienst
Schmid & Partner % o Sevice suison détalonnage
Engineering AG o Servizio svizzero di taratura
Zoughausstrasse &3, 8004 Zurich, Switzeriand N S Swiss Callbration Service
Accrediled by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
msmwmumdmwnma
Multitateral Ag t for the recognition of calibration certificates
crent I TUVCN (Aliden) ™" =7 T 1 Certifcsta No: DSGH2V2-1280: May21
[CALIBRATION CERT IFICATE |
| Coject IDSGHZV2 - SN:1260 .5 = ‘
Calbration procedure(s) YORBALIZVBE Ak e s At '
icmmim Pmedumtor SARWMMSWMSM 3-10 GHz ‘
o L Y ¢
“ re ’ Y ) » - L - . - . .
Calbrat.on date May 17, 2021
This callbration certificata documents the traceablity fo rational standards, which realize the physical unils of 1 {S1). ‘

MMuammmﬂHmmmmmw!Wampmmmmmmmmmdmmnm

All ¢ ns have been ductod in e closed laboratory faciity: environment temperaturs (22 = 3)°C and humidty <

Calibration Equipment usad (MATE critica! for calibration) ‘

| Primary Standards [ Cal Date (Certificate No.) Schaduled Calibration
Powor meter NRF ‘ SN 104778 08-Apr-21 (No, 217-03291/03292) Apr-22
Power sensor NAP-201 SN: 103244 09-Apr-21 (No. 217-03201) Apr-22
Power sensor NRP-291 SN 103245 09-Apr-21 (No. 217-03202) Apr22
FRefecence 20 o8 Attenuatar | SN; B304 (20K) 09-Apr21 (No. 217-03343) Apr2z
Type-N mismatch combination | SN: 310962 / 08327 09-Apr-21 (No. 217-03344) Ape-22
felerence Probe EX3DVA | &N; 3503 30-Dec-20 (No. EX3-3508_Dec20) Dec-21
DAE4 | sN: 801 02-Now-20 (No. DAES-601_Nov20) Nov-21
Seconcary Standards (10s Check Date {in houss) __Scheduled Chack i
Pawer metes E44198 SN: G838512475 30-Oct-14 {In bousa chack Oct-20) in house check: Oct-22
Pownr sansor HP 8481A SN: US37292783 07-Oct-15 (In house check Oct-20) In house eheck: Oct-22
Power sensor HP 84914 SN; MY41062317 07-Oct-15 (iIn housa check Oct-20) In house check: Oct-272
RF generator RAS SMT-08 SN: 100872 15-Jun-15 {in house check Oct-20) In houss chack: Oct-22 |
Network Analyzer Agllant EBISBA | SN: US41080477 34-Mar-14 {in house check Oct-20) In houss chack: Oct-21
Name ~ Funation__ Signatize
Catbrated by: gy Kidman § "% Tty Tochoion', . /2 L
SRR e :.ix_a IR ‘ 7 1

| Approved by: Kitln Pokowic -+ 4" 7 T TV% muwr ¢ Z. ;
-" f—'.:. \l_ ‘:ﬂ‘.;‘. LS - /%;/(

Issuad: May 21, 2021

This calibestion cerificate shall not be reproduced axcept in full without written approvel of the laboratory.

Certificate No: DSGHzV2-1280_May21 Page 1 of B
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A TUVRheinland®

Calibration Laboratory of g Schwotzerischer Kalibcierdi

Schmid & Partner c Service suisse détalonnoge
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accraditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Muttilatersd Agr for the gnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |IEC 62209-2, “Procedure to determine the Specitic Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

o SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate No: D5GHzV2-1280_May21 Page 20of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Yersion DASYS VE2.10.4
Extrapolation Advanced Extrapolation |
Phantom Modular Flat Pharviom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy = 4.0 mm, dz = 1.4 mm Graded Fatio = 1.4 (Z direction)
5250 MHz = 1 MHz
Frequency 5600 MHz = 1 MHz
5800 MHz = 1 MHz |

Head TSL parameters at 5250 MHz
The following parameters and calculations weng applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 4.71 mha'm
Measured Head TSL parameters (22.0£02)°C MMT=6% 4,54 mha'm = & %
Head TSL temperature change during test = 05°C | _
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.99 Wkg
| SAR for nominal Head TSL paramaters nommalized to TW 78.2 Wikg £ 19.9 % (k=2) |
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measurad 100 mW input power 2.28 Wiy
IIEH for nominal Head TSL parameters nommalizad to 1W 22.5 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
Thie following parametens and calculations were applied. N
Temperature Permittivity Condustivity —|
Mominal Head TSL parameters 220°C 355 5,07 mhofm
Measured Head TSL parameters (220x0.2)°C HM2+E6% 480 mhoa'm=z 8%
Head TSL temperature change during test <05 | _—
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL | Condition |
SAR measured 100 WY imput powear 844 Wikn
SAR for nerminal Head TSL parameaters normalized to 1W 83.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition |
SAR measunad 100 mW input power 239 Wikg
SAA for nominal Head TSL parameters normalized to 1W 23.6 Wikg £ 18.5 % (k=2)

Cerificate No: DSGHZVE-1280_May21 Pape 2of @
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A TUVRheinland®

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 5,27 mho/m
Measured Head TSL parameters (220202)°C | 33926% 5.00 mha/m 6% |
| Head TSL temperature change during test <05°C —— — ,
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power | 8.14 Wikg
| SAR for nominal Head TSL parameters normalized to 1W l 80.6 W/kg = 19.9 % (k=2) |
SAR averaged over 10 cm’ (10 g) of Head TSL condition I _
SAR measured 100 mW input power ‘ 2.28 Wikg
| SAR for nominal Head TSL parameters normalized to TW | 22.5 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1280_May21

Page 4of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5030Q-41)0
Retum Loss -27.7dB

Antenna Parameters with Head TSL at 5600 MHz

| Impedance, transformed to feed point 51404150
| Retum Loss -33.8dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, fransformed to feed point 5330+50jQ
Return Loss -24.7dB

General Antenna Parameters and Design

1

| Electrical Delay (one direction) | 1.188 ns

After long term uss with 100W radiated power, only a slight warming of the dipole near the feadpoint can be measured,

The dipole is mads of standard semingid coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadod according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not aftected by this change. The overall dipole length is still
according 1o the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data

| Manufactured by [ SPEAG

Cortificato No: D5GHzV2-1280_May21 Page5of 8
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DASYS5 Validation Report for Head TSL
Date: 17,05.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1280

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800 Miz
Medium parameters used: f = 5250 MHz; o = 4.54 S/m; e, = 34.7, p = 1000 kg/m®

Medium parameters used: { = 5600 MHz; ¢ = 4.89 S/m; & = 34.2; p = 1000 kg/m’

Medium parameters used: f = 5800 MHz; ¢ = 5.09 S/m; & = 33.9; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.15-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(3.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.01, 5.01, 5.01) @ 5800 MHz: Calibrated: 30.12.2020

« Secnsor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0): Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.46 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 7.99 W/kg: SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.7%

Maximum value of SAR (measured) = 17.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.79 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(I g) = 8.44 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 67.9%

Maximum value of SAR (measured) = 19.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.42 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Cartificate No: DSGHzV2-1280_May21 Page 6ol 8




Appendix C
CN22H2HV 003
Prufbericht - Produkte
Test Report - Products Page 14 of 44

A TUVRheinland”

Ratio of SAR at M2 to SAR at M1 =66.1%
Maximum value of SAR (measured) = 19.3 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 19.3 W/kg = 12.85 dBW/kg

Certificate No: DSGHzV2-1280_May21 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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Justification for Extended SAR Dipole Calibrations

¢ Date of Return Loss | Impedance Delta

Dipole ! Measurement {dB) Delta (%) {ohm) (ohm)
May 17, 2021 -27.7 503

7Hcad Y ! ! 408 313
5250MHz May 17,2022 | 264 471
May 17, 2021 -33.8 514

Mead | Mayvzzen | w8 | o, | s4 |,
5600MHz May 17, 2022 -33.7 48.4

Head May 17,2021 | 247 5k 533 .
5800MHz May 17, 2022 267 50.8

Nole: The return loss is <-20dB, within 20% of prior calibration, the impedance is within 5 ohm of prior
calibration, Therefore the verfication resulls meet the requirement of extended calibration
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Calibration Laboratory of § ' Schweizorischer KaNbrisrdienat
Schmid & Partner c s.mlom?umw
Engineenng AG S Swiss Callbration Service
Zaughaussirasse 43, 8004 Zurich, Switzerland
Accradited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
cient | TUV-CN (Auden) G | EX-7506_May22
CALIBRATION CERTIFICATE
Obyjec EX3DV4 - SN:7506
Gatoration procedureds) QA CAL-01.v9, QA CAL-12.vS, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25v7
Calibration procedure for dosimetric E-field probes

Calbration dete May 31, 2022

Thes callbeation certificate documents the traceabdity to national standasds, wheeh reakze tha physical uris of measwements (51
Tha measuremoents and the uncerlainties wilh conlidence probabiity are given on the bllawing pages and ara part of the certificate.

‘ Al caliyeians have teen contiusied in the closed laboratary faciity” amawroiment tamperalies (22 = 3)°C and humidity < 70%

Caibration Equipment used (MATE ortcal for caliration)

Primaly Slandards iD [ Cal Dase (Centilicate No Scheduled Caloration
Pawer melor NAS SN 104778 03 Ap-22 (No. 217-0352503524) CApez
Power sereor NAP-291 | SN 103244 0d-Ap-22 iNb. 217-03524] | ApeZ3
OCP DAK-3S (werghtad] | SN: 1243 Z0-001-21 (OCP-DAK3I 51248 _Oci21) Ocl-22
[ OCPDAK2 — [ SN.1018 | 2000121 (OCP-DAK12-1016_Oci21] | Oal-e2
“Referenice 20 dB Allenuator | SN: GC2552 (200} O4-Ap-22 (No, 21709527 Ape-23 ———1
“DAE4 SNIBED | 13-0ct-27 (No. DAE4-580_Oct21) Oci-22
“Roferance Probe ES3DV2 | SN: 3013 27-Dac-21 No_ES3-3013_Dec21) Dac-22
Secondary Sandares | 1D | Cneck Data {in house) Scheculed Check |
“Powyr melur E447 SN:GB41233874 | 06 Apr 16 (n house check Jun-20) “In house check. Jun-22
Pawer saneor E4412A SN NYA1 458087 A6-Ape-16 (n howse chack Jun-20) ~ | In house chack: Jun-22 |
Power sonsor E44124 SN: 000110210 06-Ape-16 (10 house check Jun-20) In house check: Jun-22
RF genarator HP 86488 SN:US3842001700 04-Aug-99 (in nouse chack Jun-20) In housa check: Jun-22
Network Analyzer EBISSA T SN US41080477 31-Mar-14 (in houso chedk Oct- 70, I house chock: Oct-22
Name Functan Signature
Catbratos by Jeton Kasiras Lagoratory Techaician q,.s' w&
Approvad by Sven Kinn Technical Manager _5 o
E5uRd: June §. 2022
This calibvalion cerlificate shall nat be reproducsd excant in Kill wihout witten approval of the laboratory.

Centificate No; EX-7508 May22 Page 1 of 22
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Calibration Laboratory of L8 sous S Schweizerischer Kalibrierdienst
SN [ R\ c Service suisse d'olalonnage
Schmid & Partner E } Servizio svizzero di farstura
Engineering AG b \ ./ S Swiss Caibration Setvice
Zeughausstasse 43, 8004 Zunch, Switzeriand Kt - _,/
Accrodited by the Swiss Accrodilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service |s one of the signatories to the EA
Multitateral Age for the gnition of calibration cartificates
Glossary
TSL tssue simulating agud
NORMx.y.z sensitivity in free space
ConvF sensitivity In TSL / NORMx.y.z
oce dhode comprassion point
CF crest factor (1/duty cyde) of the RF sigral
A.B.C.D modulation dependent inearzation paramesters
Polarization ¢  rolavon around prode axs
Polarization { & rotation around an axis that is in the plane normal to probe axis (at measuremaent center), ie, ) =0:s

normal to probe axis
Connector Angle  informaton used in DASY system 1o algn probe sansar X 10 1he robot coordingle system

Calibration is Performed According to the Following Standards:

a) [ECAEE 62209-1528, "Measuremont Procedurs for the Assessmaont of Spocific Absorplion Rate of Human Exposura 1o
Radio Frequency Fislds from Hand-Heid and Body-Worn Wirsless Communication Devicas - Part 1528; Human Models,
Instrumentation and Procedures {Fraquency Hange of 4 MHz to 10 GHz)", October 2020,

b) KDB 865664, "SAR Measuremant Requirements jor 100 MHz 10 € GHz"

Methods Applied and Interpretation of Parameters:

* NORMx,y.2: Assessed for E-field palarization # = 0 (f < BODMHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermadiate values. |.e., tha uncertainbes of NORMx.y.z does not atect the E=-held uncartainty Insics TSL (see
balow ConvF).

NORM{fix.y.z « NORMX,y.z * frequency_response (see Frequency Response Chart). This imearization is Implemented in
DASY4 software versions iater than 4. 2. The uncertainty of the frequancy respanse is Inciuded In the stated uncortainty of
ConvF,

DCPx.y.z. DCP are numerical lineanzation parameters assessed based on the dala of poaer sweep with CW signal. DCP
does not depend on frequency nor media,

PAR: PAR is the Peak 1 Average Ratio that is not cakorated but determined based on the signal characteristics

Axyz Bxyz. Cxpz; Dxyz! VAxy.2: A B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specitic moduiation signal. The pdarameters do not depend on frequency nor modia. VA is the maximum
calfibration range expressed n AMS voltage across the diode

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transter Standarg for

F = BOOMHY) and inside waveguide using analytical fleld istricutions based on power measurements foe { > B00MHz, The
same setups are usad for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
unceriainty values are given. These paramelers ace used n DASYZ software to impeove probe accuracy close 1o the
boundary, The sensitivity In TSL correspands to NOAMXx, y.2 * ConvF wneratyy the unceramty corresponds to that given for
ConvF. A froquency dependent ConvF is used in DASY version 4.4 and higher which alows extendeng the validity from
+50 MMz 10 £100 MHz.

Spherical isotropy (30 deviation from isatropy): in a field of low gradients realized using a flat phantom exposed by a paten
antenna.

Sensor Offset. The sensor offset corresponds 10 the alfsel of virtual measurement center from the probe tip (on probe axis),
No towerance requirad

Connectfor Angle: The angle is asseased using the Information ganed by determining the NORMY (no uncortainty required)

.

Certifcate No: EX-7506_May22 Page 2 of 22
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EX3DV4 - SN:7506 May 31, 2022

Parameters of Probe: EX3DV4 - SN:7506

Basic Calibration Parameters

[ Sensor X Sensor Y Sensor Z Une (k=2) '
| Norm (uV/ivimy®) A 0.55 0.4t 051 =10.1%

ocP imv) & 101.0 101.2 1010 24.7%

Calibration Results for Modulation Response

[Uib € ication System Name A B e=11 0 VR | Max | Max
dB | dB, WV d8 my | dewv. | UncF
k=2
0 |Cw [X 7 0.00 0.00 100 | 0.0 | 168.8 | =3.0% | #4.7%
(Y] 0.008 0.00 1.00 1487
[Z] 0.0a 0.00 .00 | g0 | |
| 10352 | Pulse Wavelorm (200Mz, 10%; | X | B05 | 7846 | 1533 | 10.00 | 600 | =0.7% | 40.6% |
[¥7T 185 6288 | 8.6 | 800
[Z 2000 8304 | 1857 | 500
10353 | Pudsa Wavelorm (200Hz, 20%) (X 2000 | 8788 | 1692 | 698 | 80.0 | 0.7% | +0.6%
Y1 083 | s12i 841 | 0.0
ol L 2 H000 | 9142 | 180 “E00 | | ‘
10854 | Puise Waveform (200Rz, 40%) X | 2000 | 8940 | 1628 | 3.98 | 950 | +0.8%  +96%
Y1 045 €0.00 459 0
[Z 720,00 9686 | 19.94 [ 850
10355 | Puise Waveform (200HZ, 60%) X 2000 | 8967 222 | 1200 | =0.9% | =9.6% |
(Y 026 #0060 | 1200 | ‘
[Z]2000 | 10358 1200 |
0387 | QPSK Wawatorm, 1 1AH: X1 160 | &588 1.00 | 1500 | =1.1% | =9.6% |
| 'Y 168 | 6&752 | 1500 |
| Z7 158 @608 1500
10388 | OPSK Wavelorm, 10 MHZ X273 67583 0.00 | 1500 | £1.0% | =8.6% |
'Y 218 | &8a3 1500 |
221 67 44 150.0 |
10386 | 64-QAM Wavelorm, 100 kHz X 298 7105 3.01 | 150.0 | +0.8% | ~9.6% |
Y| 256 | &9.87 150.0
Z| 300 7187 | 1500 |
10399 | B4-0AM Wavalorm, 40 MHzZ X! 345 6691 0.00 | 150.0 | £1.9% | =9.6% |
Y| 348 728 1500 |
. 2| 3437 &6 | 1585 1500
10414 | WLAN CCOF, 64 OAM, 40 MHz X | 482 5556 | 16,51 | 0,00 | 1500 | 21.0% | =9.6%
Y1377 1 8582 | 1587 | 1500 |
Z1 arn 552 [ 1551 [750.0 |

Note. For details on UID parameters see Appendix

The reported uncertainty of measurement is stated as e standard uncertainty of measurement mutliplied by the coverane
tactor k=2, which for a normal distribution comesponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X.Y.2 do not affoct 1 £2-8akd unourtmnly mece 150 (see Pnges 5 and 61
U neariation paramater uncertainty lor maximum apectied Leld sieregin
E Unzarininty is deleeminad using he mav, deviation Mom e iy g guln distrt 180 1§ axpressed Jor e sguace of the |ald vakie

Certificate No- EX-7505_May22 Page 3 of 22
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EX3DV4 - SN.7506 May 31, 2022

Parameters of Probe: EX3DV4 - SN:7506

Sensor Model Parameters

' c1 €2 | a m " | 12 Ta Ta ™| 16
F IF v! msV? msV ' ms s v
X 432 | 32464 | 3/596 | 783 | 000 | 505 | 143 | 021 | 101 |
y | 361 | 26850 | 3544 | 649 | 000 | 49 | 140 | 006 | 100
| 398 | 30098 | 3625 | 705 | 000 5.06 174 | 046 | 101

Other Probe Parameters

| Sensor Arrangement

E Triangular

Connector Angle 1180
[ Mechanical Surtace Detection Modo | enabled |
Cprical Surface Detection Mode " disatied |
| Prede Overall Lengtn - ' 337 mm |
Probe Hodyi-joa;netev [ 10mm 1
; Tip -L;"gm - 9mm '
| Tip Diameter = = | 25mm |
Probe Tlp'io Senso; ‘kvé-alun-mﬂ‘on Pon | 1mm
| Probe Tﬁaﬁzgﬁé;\::or Y Calibration Point ' 1mm
Prabe Tip 10 S2nsor Z Calibration Poim | 1mm |
| Recommended Voas urement Distance from Surface | 1amm

Note: Mast.remen detance Hom suraoe can be naeased 10 3-3 mim lor an Aes Scan job

Ceartficate No: EX-7506_May22 Page 4 of 22
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A TUVRheinland”

EX3DVA - SN.7506

Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Head Tissue Simulating Media

May 31, 2022

1 (MHz)C Relative Conductivity™ = ConvFX ComvFY ConvFZ
Permittivity” (S'm)
450 35 087 | a2 | 1z | a2
150 419 0.89 10.44 10.44 10 44
s 05 090 1039 | 1038 | 1039
500 s 087 893 993 | 983
1450 405 1.20 9.14 9.14 914
1750 01 137 8.79 8.79 a79
| 1800 0.0 .40 843 843 843
2100 08 1.49 842 842 .42
2300 5 | 167 | 806 | 806 | 808
2450 | 382 1.80 785 785 7.85
2600 9.0 186 7.65 765 7.65
- 3300 Bz | em | 721 | 720 | 721
| a3s00 378 2 6.80 6.80 6.50
3700 37.7 32 6.78 678 6.78
3900 37.5 332 675 | 675 | 675
4100 7R 353 AG‘(-:)B 668 6.68
4200 a7y 363 6.60 660 | 660 |
4400 6.9 ass | 653 653 | 653
4600 %7 | 404 647 647 | 647
4800 364 4.25 642 642 .42
4950 383 440 6.23 623 | 623
5250 35.9 4 545 545 | 545
5600 355 507 500 | 500 5.00
5800 353 5.27 495 ass | 495

 Fraquoncy valdty stove 300MME of +100 MMz orty applles for DASY .4 and highee (868 Page 2), 686 £ s resvicted 1o +50MHZ The uncanalety & re
HSS of b Comn® wrcenanty o calbration lrequency and Me uncertaingy or 1ha inscasad ¥aquanty tand Faquanty widey below J00 MEZ is +10. 25
40, 30 and 70 MHz o ComF assessments at 30, 64, 126, 150 and 220 Mz respacivaly. Valisly ol ConvF uusassed ut §MHz in -0 020 and Come
Essessec At 1IMHZ 5 9-10MHZ. Above 5GHr fmauancy vakdity can oo axdanded 10 +110MHz
" At ¥mguancies Dalow 3GHZ, T wnkdity of listue parameters (¢ and o) can be rolared 1 + 1 0% | Sgud compensaTion formula 5 appied to measures SAR
valuse. A oquonces aCove 3G, the valchly of S5sue paramelers (¢ and o) & restricied 1o +2%. The uncartainty s the RSS of ihe Cormdf uncertainty for

ndlcatod Lot HSO00 paramotors

& AphaDapm s datarmined durirg caltraton. SPEAG warmants 3 e remaring deviaton due 1o the boundary #¥act Alar COmpansation is siways Wes
an «1% for reguancies talow 3 0k and bolow +2% lor roquancios booween 3-8 GHz &1 w1y ¢atance kegor e Pl the probe 1o dametr #om ihe

DOUngary

Certificate No: EX-7506_May22
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A TUVRheinland”

EX30V4 - SN.7508 May 31, 2022

Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Head Tissue Simulating Media

f (MH2)© Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha®  Depth® Unc
Permittivity” (S&/m) (mm) (k=2)

— - - + {
5500 345 6.07 [ 560 5.60 560 0.20 250 | = 18 6%

Frequency valdity a1 5 S GHz is 600+ 700 Az, and + 700 M8z at or adova 7 GHz. The uncariainty s the RSS of the Con® uncerinerly dl Colbodo
fraquency ard the uncerainty for Tha snzabed froquency hand

A roguinces 65-10 Gz, the validty of hissue poramelorns [¢ and o] can be relaxod 10 +10% f Hguad comperaal on formula is appied 10 Maalured GAR
varuess. The uncortanty 15 the BES of Ihe CorwF uncortainty for nciosted Sargel lissue paramoters.

’ AlphaTeptn 2 delermenwd duting ool ralion. SPEAG wawrants That o rarainiog Sodghon due 1o th boundary 0IRC alter compensation i akvays ez

T + 19 100 roguancses Dolow 3 GHz , Dedow 22 Y fpquences butwesen 3-8 GHr; &

) Delow +4%, lor hiequenGes datwoen 610 GH7 at any distarce
arpe than hall the prodbe 1o dameter fram the boundary,

Certilicate No. EX-7508_May22 Papge 6 of 22
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A TUVRheinland”

EX30VA -

Frequency response (normalized)

Certilicate No: EX-7506_Mayz2

SN:7506

0 200 400

Frequency Response of E-Field
(TEM-Celi:ifi1 10 EXX, Waveguide:R22)

o
00

=

I |MHz]
TEM R22
Uncartainty of Frequency Respenso of €

field. =6.3% (k=2)

800 1000 1200 1400 1600 1800 2000 2200 2400 2800 2800 3000 32

0
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A TUVRheinland"

EX30VA -

160

Canificate No

SN:7506

=600 MMz, TEM, 0

90 80
Z = 2
45 Y 135 15
Tot
LO2 04 D& 48 0 180 04 € |
315 225 315
270 27
1'!'5
05 0=ert-—a-tnt -t =Sd-o-Bue ’ PPN o S S S — PRp—
0.5
0 60 120 180 240 300 380
Rod! []

100 MHz

Receiving Pattern (), 7 =0

=1800 MHz, R22, 0

600 MHz 1800 MHz

2500 MHz

Uncertanty of Axial isotropy Assessment: +0.5% [x=2

EX-7506_May2z

Page B of 22
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EX3DV4 - SN.7508 May 31, 2022

Dynamic Range f{SARyes4)
(TEM cell, oy = 1900 MHZ2)

1
!
e

>

3 10t
2l

¢

l=g
(%2 ]

Input
<

11
1077 10! 10° 10! 10°
SAR [mW/em?®
not compensated comgensaled
? —
1
o
=,
- 0
o
Il.‘
2
10°% 10 10 10' 10%

SAR [mWierm™]

not compensalted compansated
Uncertasnty ol Linearily Assessment =0,6% (k=2

Certificale No: EX-7506 May22 Page 9 of 22
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EX30V4 - SN:7506

Cartificate No: EX-7506_May22

May 31, 2022

Conversion Factor Assessment

f=1200 MHz2, WGLS R22 (H_convF)

30
25"
T 2
o
:‘_
2 15
g
o
10
5
0
0 10 20 30 40
2 [mm)]
analytical measured
Deviation from Isotropy in Liquid
Error (p.¢), 1 = 900 MHz
0.8 |
06|
0.4
0.2
S of
g 0.2
Q -04
08|
-0.8 ’ v
b a5 -no —
13% =
3 180 gp5
X [ceg]
-1 -0.8 08 W 0z 0 02 04 06 08

Uncertainty of Sphercal isotropy Assassment: 42 6% (k=2)
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A_ TUVRheinland”

EX30Va -

SN:7506

Appendix: Modulation Calibration Parameters

May 31, 2022

Rev | Communication System Name

cw

Une= i =2 |

CAA | SAR Vddum\‘&mm 100 ms, 10ms)

CAB | LTS

CAB EEE”'.’HDW&"Z‘MI@E 1 MBDs)

g

IEEE 802 11g W# 2 4 Gz (0SS5 OFDM, 8 Moy

GSM-FOD (TDMA, GMSK)

GPRS-FOD (TOMA, GMSE, TN )
GPASFOD (TOMA, GMEK_ TNO1)

EDGE-FDD (TDMA, BPSK. TN 0

EDGE-FDD (TOMA, BPS%, ™ 0-1)

| GPRS-FDD (TOMA, GMSK. ™ 01 2)

l

ﬁhbﬁeﬂw Wo1.23)

BPSK, TN 0-1-2]

lFEE 02 151 Bhowoot (GFSK DH1)

TEEE H02 151 Blulooth (GFSK. DHY)

TEEE 802 151 Blacloof (GFSK DH)

“TEEE BOZ 15 1 Hiuelooth (PU& DGIPSK, DH1 |

TEEE BD2 15 1 Bluoioolh (P16 DOPSK, DH3)

IEEE EC2 15 1 Bluwloolh (P14 DOPSK, DH5)

IEEE 80215 1 Bueloolh (8-DPSX, Dit)

“IEEE 802 15 1 Buetooth (8-OPEX, DI4Y)

?3229?2222%2%5&22

“IEEE 852 15 1 Sueioath (B-DPEK, DFHE)

CAS | COMAZCCO (1xATT. RC1)

CAS | 15-54 /15-135 FDO [TOMATOM, PAM-DCPSK, Hakeate)

CAA | ISCTEATA-553 FOD (FOMA, FM)

CAA | DECT (TDD, TOMATOM GFSK Fudi Sle, 241

CAA | DECT (YOO, TENAFDM GFSK, Goutie Sia1, 17)

CAA | UMTS.TOD FDSCOWA, 7 78 Mons)

DAC | EDGE-FOD (TOMA, 5PSK, TN 0-1-2.5)

CAR | IEEE 802 110 WF 2 4 GHz (DSSS. & Vom)

CAR | IEEE 802 110 WF: 2 4GHz (DSSS. & S Moo

CAB | IEEE 502 110 WF 2.4 GHz (0SS5 11 Mbpa

CAD | TEEE 832 11a/n WiFi 5GHz (OFDM. 6 M0ga)

"VD0ES | CAD | IEEE 802 11am W 5GHz (OFDM. 9 Mbgs)

1D0ES | CAD | [EEE 802,110 WiF! 5GHz {OFDM. 12 Mopa|
0065 | CAD | IEEE B02. 11 Wi 5GHz (OFDM. 10 MEps)
70068 | CAD | EEEB02.11ah WFi SGHz (OFDM, 24MEpst
10087 | CAL T EEE 502.1 1ah W 5GHz (OF DM, 36 Mops!
10068 | CAE i!!mmmwasw'orwum»
10065 | CAD | EEE 802 11 Wi 5GHZ (OFDM. 54 Mope)
10077 | CAB | EE 002,110 Wi 24 GhHr (DSSSIOFOM. @ Mnoe)
10072 | 10072 | CAB | WEEE BOZ11 Vi1 2.4 GHz (DSSSTCFOM 12 Mopz)
To07s | CAB | 1EEE 802 Vi 5 O BESS P TeTi
10074 | CAR | IEEE 621 1 Vi 2.4 GHa ([DSSSIOFOM, 24 M)
10075 | CAB | IEEE 802,11g ViF1 24 GHy [DSSSIOFDM_36 Mope)
10076 | CAB | IEEE A02.11g Wi 2 4 0He (USSS/OFOM, &8 Mbps)
10077 | CAE | TEEE 002.11g W) 2 4 OFe [DSSSOFDM, 54 Mbpe |
100871 | GAB | GOMAZO0D (1 xRT T, Ry
10062 | CAB | 15-64/ 15-138 FOD (TUMAFDM, PI& DQPSK, Fukulo
10080 | DAC | GPES-FOD | TOMA GMSK. TN 0.4)
1008Y | CAC | UMYSF00 (HADPA)
10058 | DAL | UMTSFNO0 HEUPA. Subtig! 7)
10089 | GAC | FOGE-FDD (TOMA BPSK. TN 0.4)
10100 | GAC | LTE-FDD (SG-FOMA, 1007 A8, 20MHz OFSK)
10101 | OAB | LTEFOD (50 FOMA. 100% AE. 20 MHz, ' B-0AM,
T0102 | GAR | TEFDD (5C FOMA, 100% HE. 20 MHz, 53 0AM)
1048 | DAL | LTE- 100 (50 FOMA. 100% RE. 20MHL OPSK)
10104 | GAE | LTE TDD (5C-FOMA, 100% AB. 20 Mz 10-0AM|
(10105 | GAE | LTE TDD (5G-FOMA. 100% AB. 20 MHE. 84-0AM! ]
(10108 | GAE | LTE 7DD (5G-FDMA. 100% AB. 10MHE OPSK) . :
10100 | CAG | LTEFDD (SC-FOMA. 100% AB. 10MHz *6-OAM] = LEFDD 543 286 |
10110 | GAB | LTE-FDD (SC-FDMA. 100% HB. SMHz OPSR) UE700 575 96
117 | CAG | LTEFDD (S0 FOMA. 100% AB. SMHz. 16-0AM) UE-FDD a4 196
Certificate No: EX-7506_May22 Page 11 0t 22
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[UID | Rev | cation System Name Groep PAH (d8) | Unc™ k=2
10112 | CAG | LTC-FDD (SC-FDMA. 100% B, 10 Mz, 64-0AN, LTEFD0 B85 495
10113 | CAG | LTE FDD (SC-FOWA, 1007 RB, SMHz. 64-0AM TE-FDO €62 95
10114 | GAG | IFEF 802,110 [HT Greentiwic, 13 5 hibes, BPEK) WLAN 810 S
W15 | GAG | IESE #0210 [HT Oiwanhiels. 61 MOps, 15-CAM) WLAN (X7 208
W116 | CAG | IEEE B0Z11n (HT Grsenfieio, 135 Mbgs, 64-QAM) WUAN | e 138 |
10117 | GAG | TEEE D02 110 (HT Wizog, 14,5 Mops. DRSS WLAN £07 98
TOVIE | GAD | IEEE 302110 (41 Mg, 81 Mbgs, 16 GAM) WLAN (3 98
0119 | GAD | TEEE B02 110 (1 Misog, 135 Mtps, 634-GAM] VAN (X 340
10140 | GAD | LTE-FDD (SC-FOMA. 100% RB, 15MHz, 16-0AM) UEF00 S -85
3014t | CAD | LTE-FOD (SC-FOMA. 100% RB, 15 MHz, 54-0AM) UEFOC 656 <38
0714z | GAD | LIEFDD (ESFOWA. Toom AB, IMHe, GPEK) (TE+00 573 6
10143 | GAD | LTEFOD (SC-FDMA_100% RB, IMHz, 16-0AM) LTE#D0 £ =06
10144 | CAC | LTE-FDD (5C-FOMA. 100% FB, IMHZ, 66-QAN) LTEF00 664 =06 |
10145 | CAC | LTE-FDD (SC-FOMA, 1007 AB, 1.4 Mie, CGPSK| UEFDO 576 s
inta LTEFOO (SCFOMA. 1007 FE, T ahie, 16-GAM) UEFD0 (23] 208
10747 | CAS | [YEFDO (SC-FOMA. 100 FA, 1 a0, 84-0AN) TEFDO 672 108
| 10145 | CAE | TEFDO (SC-FDMA, 5% A, 20K, 16-0AM) JEFRO 642 68|
10150 | GAE | LTE-FUD (SO-FOMA, S0% RB, 20 MMz, 64-GAM| JEF0DO 650 168
10751 | GAE | LTE-TDD (SC-FOMA, 50% R, 20 Mktz, JPSK) 100 928 <56
0152 | CAE | LIE 100 {SC FOMA, 5% FB, 0 Moz, 16 OAM) TE 00 3 465
DI5E | CAE | LTE 100 (SC-FOMA, 50% A8, 20 W, 64-GAM) LTETDO 1004 B0
10158 | CAF | LTE-FOO (S0-FDMA, 50% A8 10 WAz, GRSk TEFDO 575 5k
10955 | CAF | LTE-FOU {SC-FOMA, 50% R, 10 WAz, 16-GAM) TEFDD Bl T
(70758 | CAF | LTE-FOD (SC FOMA, 50% =8, 5 MHz, GPSK) TEFDD 570 e
710757 | CAE | LTEFOD (SCEDMA, 50% 30, AtHz, 16 OAM] UEFDD XD a5
15188 | GAE | T! FOD (SCFDMA, 50% H8, 100G, 54-0AM) UEFDD 6az2 Ty
10159 | CAG | LTEFOD (SC-FOMA. 50% RB SMHZ, G4-CAM) TE-FDD 656 195
10160 | CAG | LTE-FOU ISC-FOMA. 50% AD. 15AMHz, OPSK) 7C-fOD 502 195
10161 | CAG | LTE-FDD (SC-TOMA, 507 RB. 181z, 16-CAM; TEFOD 6.4 196
10162 | CAG | LTE-FDD (SC-FOMA. 50% AR 16MHz, 54.04M;! LYEFOD 650 | 88 |
16165 | CAG | LYEFDD (5E-FONMA, 50% AB 1 4MHz, OPSY) LTEFDD 546 | +86
10167 | CAG | LTEFDD (SC-FOMA, 50% AB 1.4 MHz 16-0AM) TE-FDD (¥ “06
10168 | CAG | LTE-FDD (SC-FOMA. 507 AB. 1 AMHz, BA-GANY TE-FOD 678 56
10160 | GAG | LTEFDD (SC-FOMA. 1 8, 20 1Az, GPSK| OEFCD 574 <08
170 | CAG | LTEFDD (SL-FOMA_ 1 198, 20 bz, 16 CAM) LTEFDD 852 =08
V0177 | CAE | LTEFDD (S FOMA, 1 R, 20 WMz, 63.CAM) LTEFDD G40 <08
16172 | CAE | LTE TDO (S FOMA, 1 A8, 201, OPSK) UE-TOD 9.2 208
10173 | GAE | LIE-TDD (S FOMA. 1 A8, 20 IArlz, 1 6-GAM) | OET0D 948 108
0174 | GAF | LTE-TOD (S0-FOMA, 1 RD, 20 s, 69-CAM| "OETOD | 1028 | 98
V0175 | GAF | LTEFDD (SC-FOMA. 1 AB, 10 Wbz, GPSK) TrEFob 572 208
10176 | CAF | LIE-FDD (SC-FOMA, T A8, 100, 16-0AM) LTEFOD 652 | 406
10177 | CAE | LTEFDO (SC.FOMA, 1 RB. &Mz, OPSK) LTE-FDD 573 295
’Tc'fﬁj:c‘{a}” LYEFD0 (S5 FOMA. 1 B2, 51, 16-GAM) TE-FOD 6.52 195
10175 | ARE | LTEFDD (SC-FOMA. 1 7D, 101, G4-0AM) EFOD G50 +06
CAG | LTEFDD (SC-FOMA, 1 A8, 51z, (G4-QAM| LYEFBD (20 <88
CAG | LTE-TDO (SC-FOMA_ 1 RB, 15 Mbts, OFSK] CFEFDD 372 | +06 |
CAG | LTE-FDO iSC-FOMA. T A8, 151, T6-0AM) TE-FDD 52 *6
CAG | LTEFDD (SC-FOMA, + B8, 150, 54-0AM) (TE-FOD 650 406
CAG | LTEFDD (SC-FOMA, T RS, SMHz, GPaK) LTE-FDD 579 X
CAl | LTE-FDO :SC-FOMA, T RD, SMIC, 16-GAM) (TE FOD [y <8n
CAG | LTE-FDO (SC-FOMA, 7 AD, 3z, BA-GAM)| EFoD 50 <65
CAG | LTE-FDD (SC-FOMA_ 1 B 1.4 Mz, OPSA) TTEFDD 574 6E
CAG | LTE-FDO (SC-FOMA_ 1 BB 1.2 Mz, 15-OAM) LTEFDD 8.52 198
CAL | LYE-FD0 (SCFOMA. 7 RE 1.5 0817, 64.0AM) LTEFDD B ED 166
CAE | IEEE a6 130 [HT Graaniwia, 6 6Mes, BPSK, WLAN [0 [
AAD | IEEE 306110 (HT Ghmaniwiol 08 Mopm. 16-0AM) WLAN (X 306
CAE | IEFF A0G 111 (AT (eeontieid_ 65 Mops. 64-GAM) WLAN 821 356
CAE | IEEE B0 100 (HT Mimad, 6.5 Mbps, BPSK| WIAN 810 198
AAE | TEEE B02 110 (HT Misen, 85 fibps, vouWn WLAN CRE) 168
10196 | GAF | IEEE 02 190 (W1 Misna, 65 Mopa, 54 CAM) WLAN 8.27 198
"CAF | IEEE 802 190 (HT hixcd. 7.2 Mbpa, BFSK) WLAN 803 196
TEEE @00 110 (A1 Wi, 433 Mbps, 15-GAM) WLAN BLRE 19k
CAC | IEEE 802 110 (HT FAand, 77,2 Mg, 55-0AM) WLAN 827 i8E
10722 | GAG | IEFF &7 130 (HT Mg, 16 Mbps, BPSK) WLAN 806 136
10273 | GAD | IEEE 802 13 (W1 Misnd, 90 MEps, 16-0AM) WLAN | B4 138
10224 | GAD | IEEE 802 110 (W1 Mised, 160 bbps, 64 QAM) WLAN 808 | 396 |

Cartificale No: EX-7506_Mayz2 Page 120122
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TUID [ Rev | C icaton S Hame Grocp TPAR (d) | Unct k=2
0225 | GAD | UMTE 0 (HSPhe] ViCoadA 597 58
10226 | CAD | LT TDO {SC-FDMA_ 1 RB 1 4 MHE, 15-0AM) LTE-TO0 & 198
10227 | CAD | LTE 100 {SG-F0MA. 1 AR 14 MHZ G+-0AM) I ) 1025 198
1226 | GAD | UE-T00 {SC-FDMA_ 1 AB. 14 MHE OPSK) UE700 322 )
10029 | OAG | LTE-TDO (SC-#DMA. 1 AR 3MHz. 16-5aM) UEYSE 348 196 |
10200 | GAS | LYETDO {SCEDMA, 1 AB. 3MHz, G-0AM) UTE-100 1025 5.6
V6231 | CAC | LTETDO (SC-EDMA, 1 AB. 3 MKz, GPSK) OE-100 ERE] a8
10232 | CAD | E-TDD {SC-FDMA, 1 RB. 5MH. 16-CAM) EYDO EXT) “EE
10233 | CAD | LTE-TDD (SC-FDMA, 1 RB, EMHz. 54-CAM) LE-T00 1025 1656
10234 | CAD | LTE-TDO (SC-#DMA, 1 R, 5MHz. GPSR) LE700 (3 156
1023 | CAD | (FETDD {50 FOMA_1 RB._10MHz 16-0AI) LTE- 100 aan 160
10236 | CAD | ITE-TDOD [SCFDMA, 1 RB_ 10 MHz 54-OAW) LIE YO0 1225 496
10237 | CAD | LTE-TDD (SC-FDMA, 1 RB_ 10 MHz. UPSK) LUE-TDD [ED 156
10238 | CAB | LTE: 160(&. FOMA, 1 R, 15 \Hz. 16-0AM) LTE-TOD 043 196
1003 | GAB | LTE 1D0 (SCFDMA, | AB. 15 MHL 84-0AM) OC-700 1225 190
10240 | OAB | 1L7E TD0 ISC=DMA_ 1 AB. 15 MHE OPSK) LTE-TD0 321 86
10241 | GAB | LTE-TDD1SC-FOMA. 50% B, 1.4 Mz, 15-0AM) N qEYS6 | am: 146
10242 | GAD | UE-TDO (SC-EDMA, 507 RS, 1.6 MiHz, 64.0AM) JET0D LS 186
10243 | CAD | TE-TDO (SC-#DMA, 50% RE, 1.4 MHz, OPSK) LTE-T00 a0 198
10244 | CAD | [FE.7D0 [SCFDMA. 50% AB. MKz, 10-QAM) OE 100 1006 +8a
10245 | CAG | LTE-TDO {5C-FDMA, 50% RO. 3 MHz, 54-0AM) LTE 100 1008 ek
10246 | GAG | [TE-TDD {SC-FDMA. 50% RB, 3MHz, GPSK] LTE-ToD EEL 155
10247 | CAD | UUE-TDO (SC-FDMA. 50% AEL 5 14Hz, 15.CAM) TE-T00 EEX aa
10248 | CAG L‘t-mﬂqst’mr—ﬁ Sz, 54-GAM) & 700 1903 oL
10245 | CAS | LTE-TDO (5C.EDMA. 50% RA. 5MHE, GPSK) CTE 70D BEE:] o3
1025 6&‘.‘“‘5'@‘ (SC-FDMA, 50% RE_10 MHz, 16 GAM)| UE 160 EEL 155
10251 | CAF | LTE-TDD {SC-FOMA, 50% AB 10 MHz, 52 CAM) TE-T0D 1017 95
10252 | CAF | LTE-TDD [SC FOMA. 50% AB. 10 1Ha, GPSK) LTE-TOD 924 198
10253 | GAF | LTE TDD [SC-FDMA, 50% RS, 15 MHz, 16-0AM) \TE-TOD 380 | sa0 |
1025¢ | CAB | CYE TGO [S0-FOMA, 50% A8, 15 W4Hz, 64-0AM) OEYoOD 1018 135
10255 | EAB T TTETOD (SCFOMA, 50% AB. 15 MHz, DP5K) qEYe0 | & ‘as
1025 | CAB | TF TDD (SC-FOMA, 100% B, 1.4 MHz, 15-QAM) LTE-TOD EE) 95
10257 | CAD | LTE 1DD {SC-FDMA. 100% AB, 1.4 MHz, 54-0AM] LTE-T00 1008 +90
10255 | CAD | LTE-TDD {SC-FDMA. 100% RH, 1.4 MH, CPSK) LTE TOD EED 96
10253 | CAD | LTE-TDD {5C.£DMA, 100% A8, 3 MH2. 16-0AM) LTE 10D EET) vas
10280 | CAG | LYE-TDD (SC-FDMA, 100% AB, 3 WMHz, 54-GAM) LTETo0 EEL 195
10261 | CAS | LTE-TOD [SC-FDMA. 10w AB, 3 MHz, GRSK) LTE. 100 I 155
10262 | CAG | LTE-TDD {SC-DMA, 100 BB, § MMz, 16 0AM) TET00 a8 a6
10283 | CAG | TE-TDOD {SC-FDMA, 100 HB, & MH7, 64 0AM) JE-T00 10.16 a8
10264 | CAQ | LTE-TDD {SC-EDMA, 100% A8, 5 MHz. GPSK) “OET80 923 +55
10265 | CAG | [TE-YG5 (5C-FOMA, 1007 AR, 10MHz. 16-0AM] LIET00 e Va5
10266 | €A | TFETDO0 |50 FOMA_100% B, 10MH= E4-0AM) LTE-TCO 0.07 )
16267 | CAF | [TE-TDO |50-FOMA_ 100, HB. 10MHz GPEX) LTETTO ) T
10268 | CAF | TE-TDO {SC-FOMA. 100% HB, 15 MHz. 16-0AM) TE-TCO 0,08 e
10268 | CAB | LTE-TDO {SC-FDMA. 1005 AB. 15MHz. 64-0AN) LTE-TDO 03 a0
10270 | CAB | LTE-TDO (SC FOMA. 100% RB. 15MHz GP5S<) TE-TED & RE
10274 | CAB | LUMTSFO0 (HSUPR, Sutiost 5. IGPP Nais.10) WEBMA 487 (L0
10275 | CAD (HSUPA, Sutiest 5, 3CPP Aels 4] WOOMA 306 L)
10277 | GAD | PRs(@reR 5 TURT o)
10278 | GAD | PHS (GPSK_BIW 864 MMz, Fictiof 0.5) PHS Vi e i
10279 | GAG | PHS (QFSK, BW S84 Nz, Fciiol G 38) PHS T8 TE B
10296 | CAG | COMAZC00, ACY, BOSS. Ful Aae COMAZDI 301 156
10291 | GAG | COMART0D, HC3, 5055, Ful Aate COMAZ00D 346 15 A
1029 | CAG | COMAZT00, ACS, 5032, Ful Nate COMAZI0D EED) [0
1070 | CAG | COMAZO00, ACS, B0, Ful flate COMAR) 350 56
10256 | CAG | COMAZO00, RCT, 500, 18t Rae 2 fr. COMAKIDD 1240 96
10797 | GAF | UEFDO (S0 FOMA. S6% Ak, 20 Miz, OPEK) TEFDD (X7 oYy
106248 | OAF | LTE-FDO (S0 FOMA, 5% A, 3A%Hz, QPSHK) AE X3 196
1075 | OAF | UTE FDO (S0 FOMA. 807 FB, 34T, 16-0AM) LTE #OD CED) 156
10300 | CAG | LTE-FDO (SC.FOMA_ S0% 7B, 3 M, G4-0AM) TLTE FOD 660 156
10801 | CAG | IEEE 802 16 WIMAX (2910, 5rva, 10MHz. OPSK, PUSC! WIMAX 1203 198
Toane m‘mﬁm TWIMAX 1257 Frrs
10SGS | GAB | TEEE 602108 WIMAX (3115, §1vs, 10MHZ, GAGAM_PUSC) WAMAX 2% 66
10304 | CAA | TEEE B02.16e WIMAX (29-1 1, & ma, 10MH2, BAGAM, PUSC) VAMAX iiee 186
10305 | CAA | IEEE 602 166 WIMAX {3115, 10 ms. 10MH2 SAGAM, PUSC) WNAX sz | e
10308 | CAA | TEEE 602166 WIMAX {20:15, 10ms. 10MH2 BAGAM, PUSC) Max e 196
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0307 | AAS | IEEE 602 169 WIMAX (2916, 10/ma, 10 Mz, GPSK, PUSC)
10308 | AAS | TEEE 602 168 VIMAX {26:18, 10, 10 Miiz, 160AM, PUSC]
10300 | AAS | IEEE 802 108 WIMAX (28:18, 10ms, 10 Mz, TGOAMAMG 23]
10310 | AAS | IEEE 802 152 WAMAK (28:18, -w&.‘ﬁﬁﬁ:‘&ﬁ: ANG 243
10077 | AAS | LYEFDD [SC.FDMA, 100% RS 15MH?, OFSK)
10313 | AAD | DEN 12
10314 | AAD | IDEN 18
10075 | AAD | IEEE 802 190 WIF| 2 4 GHz (D555, | Mbgs. 96p¢ 9¢)
103706 | AAD | IEEE BO2 119 WAFI 2.4 GH (ERP-OFDM. 6NEgs, DBOC oc)
1037 | AMA | IEEE BOZ 114 WAF 5 GHZ (OFDM. BMEs, 96pc oo)
10352 | AAML | Pube Wavelorim (200 Hz 10%)
0053 | AMA | Pulse Waveionm (200 Hz. 20%
10452 | AMA | Purse Wavelonm (200 Hz, 40%%)
TOIES | AMA | Pune Wawlonr (200 He, 60%)
10356 | AAA | Pulse Wiswlorm (200 Hz. B
10387 | AAA | OPSK Wavekrm, | MHz
10388 | AMA | OPSK Wavelorm, 10MHz
10358 | AMA | 64.0AM Wavedorm, 100 WHZ
15383 | AAA | BACAM Wavelorm, A0 MHZ
104C0 | AAD | IEEE 802 17 8¢ Wi 120 MMz, 84 GAM, 33z 0o
10407 | AAA | IEEE 80217 ac WFI |40 IAH:, BA.CIAM, 930 00)
10402 | AAA | TEEE 802 1 1ac WET B0 MMz, B4 CIAM, D 02|
10403 | AAD | CERAAZCO0 (14EV.DO, Fiw. 0]
10464 | ARS | EEMAZCOD (1aEV-DO_ A, A) ]
10406 | ARD | GOMAST0D, RS, S092. SCHD_ Eul Hale
10490 | ARR | TF-TDO (SC-FDMA. | RB, 10 MHz, OPSK, UL 540234769 | LTE-TOO 782 96 |
10414 | AAA | WLAN CCOF 64-QAM, 40 MHz [ a5 488 |
10415 | AAR | TEEE 802 190 ViF 2.4 GHE (0959, 1 Moos, 8808 &) ) WoAN 152 +8.6
10436 | "ANA"|"TEEE 802 119 Viri 2.4 Gz (ERP-OF DM, 6 Meps, 930z del WLAN azs +66
10437 | AAA | [EFE 802 17 ah WiFi 5GHz (OFDM, 6 Mbgs, 39p ool WiAN EA) 206
10478 | AAA | IEEE @02 119 WAl 2.4 GHz (DSS5.GFOM, 6 Mbes, s9pc Long) WL_AN At 60
10410 | AAA | TEEE 802 11 WAF| 24 GHz (DSSS5-OFOM, 6Mbgs, #9pe, Swrt) | WLAN A L5
10422 | AMA | TEEE 802110 (HT Grewed aid, 7 2 Mbos, BPSX) WLAN as Bk
10423 | AAA | IEEE 502,110 [HT Grewdold. &3 3 Mops. 16-CAM) WAN (X 196 |
10424 | AAE | IEEE 8@ 110 (HT Oroorfeid 12 2 Mope. 54 GAM) WLAN 840 196
10425 | ARE | IEEE 802 177 (HT Grooreold, 15 Mbps. GPSK) WLAN [X1 188
10425 | ARE | TEEE #02 174 (HT Gioorheid, 90 Mops. 16 GAM) WLAN a43 86
10437 | AAB | [EFE 02 1in (KT Grooero)d, 150 MOph. 64-OAM) WON [ aa +856
10430 | AAB L‘rt« A, N, ETM 3 1) (rEFCd | 82 485
1043° | ARG , 10z, E-TM 3.1) LTEFDD [ <G5
10432 | ARE | Ytﬁmm""vsm ETM3 ) LTEFDD [ n
10433 | AAZ | LTEFDO JOFDMA, 20 Mz, E-TM3 1) TEFCD [ <60 |
10424 | ARG | W-COMA (BS To3i Moce 1, 64 DPCH) WELMA &80 66
10455 | AMA | LTE 10O {SC-FDMA, | AB. 20 MHy. GPSK. UL Sut) EToo TR L
10447 | ARA | [TE-FDO (OFDMA, 5MHz, E-TM 3 1, Cliapng 44%) CTEFDD 756 =06
10448 | AMATLTE FDO (OFDMA, 10 Miz, E-TM 3 1 ouén”?u; LTEFOD 753 <08
10445 | AAC | LTE FDO (IOFDMA, 15MHz, ETM3 1 ‘Clipng 44%) LTE-FDD 751 P
10350 ["AAA | TEFDOD (SFOMA, 20 MiHz, E-TM 37 Clgping #4%) CTEFOD 738 -8k
10451 | AAA | W-COMA (BS Test Madel 1, 64 OPGH, Cloping 44%] WCOMA 755 <58
D453 | AAG Square, 10ms, | ms) Ty I 10.00 =98
10458 | RAC | IEEE BOZ 1 1 ac WIF) 1150 MHE. GA-OAM. B8pc do) WILAN 869 )
10457 | AAC | UMTS FDD [D5-HE0PA) WEOMA 6.62 <88
10458 | AALC | CDMADD00 [1XEV-CO, ey, B, 2 camors; COMAZTO0 655 =86
5450 | RAC | CUMAZ000 (1EV-CO, Nev D, 3 carnam) COMAZE00 B3 BT
104E0 | AAC | UMTS-FDD (WCDMA. ANA) WCOMA T 238 | 298
TI0aB1 | AAG | LTE-TDD (SC-FOMA 1 B8, 14 1AH7, OFSK, UL Sl UETD T8 196
[ 10462 | ARG | LTE-TDC (SC-FEMA 1| 58, 1402, 15-OAM, UL S0) UETD0 830 <86
10483 [ AAD | TE-TDL (S€.FOMA 1 7B, 1 Az, 4. GAM, UL Sub) LET00 550 -6
10464 | AAD | LTE DO (SC-FOMA 1 A8, 3WHe, GPSK. UL o) UE-T00 702 96
0485 | AAC | LTE-TOC (SG-FOMA 1 7B, 3, 16 AN, UL 5. JE-T00 £3 56
T0456 | AAC | LTE-TOD (SCTOMA. 1 AB, 314z, 8 GAM, UL Sob) UTE-TD0 CL7 0 L
10467 | AAA | LTE-TDD (SCTOMA 1 B8, GNHz, FSK, UL Sib) LYE b6 Ta: | a6
10468 | AAF | UTE-TDD (SC-FOMA 1 B8, 5MHz, 16-0AW, UL Sul) YEToD (RS 96
10469 | AAD | LTE-TDD (SCHERAA. T A, 5MH, 54 QAW UL Sub) | OET00 25 a6
0470 | AAD | LTE.TOD (SC+CHA 1 FB, 10 Mire. GPSK, UL S2b) E-T00 ¥ =50
1047 | AAL | LTE-TDD (SCHTMA Y R, 10MHz. 15 GAM U Suth E-T00 8% | .88
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10472 | AMS | LTE: mmsr:roml 1 AB, 10MHz, 65-0AM, UL Sub) TE-T00 857 s
10473 | AAR | LTE.TOD (56-FOMA, 1 RB. 15MHz, GPSK, UL Sub) TE-T00 e 98
10474 | AAC | LTE-TDD [SC-FOMA, 1 RB, 15MHz, 16-0AM, UL Sun) LTE DG B oz a4
10475 | AAD | LTE-TOD (SC-FOMA, 1 R, 15 Mz, 52-0AM UL Sub) [TE- 100 E57 ~84
10477 | AAC urmcsm'& AE. 20 Mz, 16.0AM, UL Sub| e 100 832 vih
0478 | AAE [ T 1 AB, 20 MHz, 5&-QAM, UL Sub) LTE-T00 857 06
10478 | AAC uemmsc-msoxaa AN QPSS UL Sub) 708 ¥74 =08
S04R0 | AAA | LTE-TDD (SCFOMA, 50 FB. 1 4 M-z, 16-0A%A, UL SU5) CETo0 X3 <38
V04T | AAR | LTE-TDD (S0 FUMA, 50% F5, + 4Nz, 6408, Uk S00) TE-TDO B.4E BT
VAR | AAR | LIE-T0D (SC FOMA, 50% B3, 3MHZ. OPSK. UL 540) LTE-T00 7.7 96|
10483 |ARA | LTE TDD (SC-FOMA, 50% 1B, INH2 10-QAM, Sutll (TE-TDO B3 | .00 |
10484 | AAB | LTE-TOD (SC-FOMA, 50% A3, Iz, G4-OAM, LL Sub) T L‘r‘E‘mﬁ—‘—an <35
0485 | AAB | LTE-TDD (SC-FOMA, 80% B2, SNEz, GPEX UL So) [TE-T00 7.59 EL
088 | AAB | us'?ob‘ (EC-FOMA, 50% B3, 54z, 16-04M, UL Sub) TETDO (3 A6
10487 | AAC | U (%E-Fﬁx S0% 3, 5. CA-QAM, UL Sub) TE-1D0 (X5 <80
10488 | AAT LTE-TDD (SC-FOMA, 50% R, 10 MMz, OPSK UL Sub) LYE-TOD 770 =56
10489 | AAZ | LTE-TDD (SC-FORA, 5 FB, 10 Wbz, 16-GAM. UL Sub) LTE-T0D B4t +HE
10450 | AAT | LTE-TOD (SC-FOMA, G0% 85 10 MMz, 64-GOAM. UL Sub) LE-TDD 854 Zi6
10467 | AAF | LTETOD (BC-FOMA. 50, A&, 15 WMz, DPSR, UL Sub) TE-700 .74 =08
10452 | AAF | LYE.¥DD (5C-FOMA, 50% R 151k, 15-GAM. UL Sub) DETO0 ™ | 641 | =08 |
10423 | AAF | LTE-TOD [5G FOMA, 50% RS, 15 ARz, 64-GAM. UL Subj TET00 655 | =96
10454 | AAF | LTE-TOD [SC-FOMA, S0% Al 20 1Hz, OFSK, UL Sub) LTEDD 774
10465 | AAF | LTE-TDD (SC FUMA, 50% RE. 30 14Hz, 18-GAM, UL Sub) UTE-TDD 037 |
0486 | AAE | L ISCFDMA, 50% RE, 20 Mz, 54-QAM, UL Sub} LYE-TO0 884
0487 | AAE | LTETDD [SC-FDMA, 100% AB, 1.4 MHz, OPSK_ UL Sub) oE™ws | 767 <36
V5458 | ARE | LTE-TDD (SCFDMA, 100% AB, 1.6 Mz, 150AM, UL Sub) LTE-7D0 (KR +i6
T3040 | ARG | LTE-TDD (S FDMA, 100% AB, 1.4 Mz, 64.0AM, UL Sub} TE-TD0 6 <0t
10500 | AAF | LTE-TOD [SC-FOMA, 100% AB, 3 MH2, GFSK, UL Gub) & 100 767 <40
0501 | AAF | LTE-TDD [SC-FOMA, 100% RB, 9 MHe, 16-0AM, UL Sub) LIET00 334 ~ad
10502 | AAS | LTE.TOD [SCFDMA. 100% RD, 3 MHz, 64-GAM, UL St LT 00 a5¢ 298
| D803 | AAS | LTE-TOD (SC-FOMA. 100% AR, & MHz, 555K, L Hub) LTETOD 772 08
10508 |"AAS | LTE-TOD (SC-FOMA, 1605 AB, % 1Hz, 16.0AM, UL Sutll LTET00 831 =08
10505 | AAC | LTE-TDD (SC-FOMA, 100°% A8, 5 MH2, 55 GAM_ UL Saat) e 100 551 =T
0506 | AAC | LTE-TDD (5C-¥OMA, 100% AB, 10 Mz, OFSK, UL Sub) L7560 774 <96
10507 | AAC | LTE-TDD (SC-#DMA. 100% A8, 10 MHz. 16-0AM, UL Suoi LTEYHD a3 ~38
10508 | ARF | LTETHO [5C-EDMA. 100% RB, 10 MHz. 64-OAM, UL 5ud) OET0 | ass +8§
10508 | AW LTETOD (SGEDMA_100% RB, 15 MHz. GPSK, UL Su) L7700 78 <98
10810 | AAE | TTE-TOD (SC-FOMA. 100% FB, 15 MHz. 16-0AM, UL 58] LTE-T00 () <80
10511 | ARF | [TE-TOD (SC-FOMA. 100% A8, 15MH2. 64-0AM, UL S8 LTE-TOD CER -6
10512 | AAF | LTE-TDD{SCEDMA, 100% AB, 20 MHz. OPSK, UL Sua) LTE-TEO 7.74 T
10510 | ANF | LTE 10D (SC FDMA, 100% A8, 20MHz. 16-QAM, UL 508) RiSi=] aas L
10414 | ARE | TYETDN (50 FOMA, 100% RB. 20 MHz. 64-0AM, UL 5.5) TTF 100 45 0
0015 VEEE 802 110 Wi 2 4 Giz (DSSS, 2Mbps, 9800 o) WLAN 158 =94
0516 | ARE | IEEE 802 170 WIFI 2.4 Giz (D655, 5.5 Mbps, @800 o) WILAN 157 a4
10517 | AAF | IEEE 802 11b WAFI 2 4 Giez (0555, 11 Mbas, Sape ) WLAN 158 138
30578 | AW | IEEE 802 11ah WIFi 5 GHz (OFOM, 8 Vo, 260 do) WLAN 823 108
10519 | ANF TIEEE 802 17ah Wiri SOz (OFOM, *2Mops. E5pc da) WLAN [ 5T
10520 |ARS | TEEE 802 17 ah WiFi 5 Gz (OF A 1 AMBps 86 i) WLAN 812 a8
T0SET | AAS | TEEE 602 17ah WIFI 5 Gz (OF B 24 Miws. S6pc 00) WOAN To7 28
10522 | AAS | IEEE 602 1 amh WIFI Gz [OFGIA 36 Mbps. $0pc o) WCAN 845 REE]
10523 | AAC | (EEE B2 t1ah WS 5 GHY (OFDM, 48 Mbxs, B8pc do) WLAN 8.06 +95
10526 | ARG | |EEE 802 1 Tarh WiFI 5 GHz [OF DM, 54 Miys. Sbpc o) WOAN 8.27 a5
10525 | AAC | IEEE 602 1 tac Wir| (20 MHe, MCSU. 9990 o WLAN I a5
10826 | AAF | IEEE G021 tas WIF| (2D MMz, MCS1, 9800 o WLAN | 642 420
10827 | AAF | TEEE 602 1 1ac WiF1 (30 MMz, MGS2, Bpe oe) WLAN 821 185
“10528 | AAF | TEEE 602 1140 Wit (20 M, MGS3, 9900 o) WLAN 836 | 448
10529 | AAF | TEEE 802 11ac WIF| (20 Mz, WCS4, 9000 05 WLAN 6.36 495
10531 | AAF | IEEE 002 1 Tac WiFl (20 MH:, MOS8, Tie Bl T WLAN | 64 | 86
10502 | AAF | TEEE 0021 1az WiFl (20 MH2, MOS7, 900 oy WLAN 629 D)
10533 | AAE | IEEE 8021120 Wik (20 MHr, WoSS_ 900 de WLAN (KD ()
10854 | AAE | IEEER02 1 10 Wir) (40 MMz, NIGSY, 9oa oo WLAN 845 +an
10535 | AAE | TEEE AD2 1182 Wir| (90 MMz, WMOGT 9500 06] VWAN B4 55
10535 | AAF | [EEE 002 11060 WIF| (80 MMz, MCS2, F5pe dc) WLAN LR vea
110537 | AAF | IEEE 002112z WIF| {30 MRz, WG5S, 9500 oo VILAN Az4 Van
10538 | AAF | TEEE 802 11ac Wikl (a0 MH2, WG58 090 de) A 254 196
10540 | AAA | IEEE 802 112z Wik (40 MH7. WACSS 900c d0) = | WLAN CED) )
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10541 | AAN | TEEE B02 1 1ac Wik (40 MM, MGS7, 9006 0 | VILAN 845 S06
10862 [ AAA | TEEE A0Z 11ac WiFs 140 MHE, MGSB, 9950 oc) B VILAN | 888 <88
10563 | AAC | TEEE B02 1 1ac Wir 40 MHz, MCSH, 830c dcf | WiaN ast | .86
10544 T AAC | IEEE 302 71ac W (80 MMz, MCSS, 830c0c) 0 VILAN a7 ~30
10545 | AAC | IEEE B0 1 ac Wil (3 MHE, MCS1, 9ape oc) WLAN a5 EX]
105485 | AMC | IEEE 8021 1ac WFi (80 MHz, MCS2, e o) WLAN AN 86
105¢7 T AAC | IEEE 02,1 fac Wi (60 MH2, MOS3. 93p¢ de) WLAN B45 =T
10545 | AAC | TEEE H02.11ac Wi/ (80 MHe, MCS, 93pc ool WLAN 237 L
10550 | AAG | JECE B0Z.11ac WIF! (50 MHz2, MGSS, Sape 06) WLAN s L)
10551 | AAC | 1EEE 802 11ac WiF) (80 MHz, MGS7, et WLAN 550 =08
10852 | AAC | EEE 802 11a0 Wiy (B0 MMz, MGSS, B del WA 242 T
10553 | AAC | TEEE H02.11ac WiF: (80 MHz. MCSS, 250c dg) WLAN a5 =58
10554 | ARG | TEEE B2 1 1ac Wiy 150 MRz, MOS0, 290 22| WLAN 345 =98
10555 | AAC | IEEE B2 1 1ac WiFI (150MHz, MCS1, 79g0 60) WLAN 847 A6 |
10556 | AAC 802 1 1ac WiF: (180 MH2. MCS2, 090 de) WA T 8% 06
10857 3021 Tac Wik (150 MHz, MCS), 9% oc| WL ek =56
10858 | ASC | TEEE 8021 Tac Wik (180 MNz, MCS4, 3300 oc| CWLAN 861 -96
10560 | AAC | IEEE BDZ.1 tac W1 (160 MHz, MESS, 39p¢ oc) WiIAN 873 <86
10581 | AAC | IEEE 8021 tac WF: (150MHz, MGST, oipe o) WoAN R -84
10562 | AAC | IEEE 802 | tac WiFi (150 Mz, MGSA, 98pe tr) WOAN EC) BT
10563 | ARC | IEEE 802 11ac WIF) (160 MHz, MCS9, 830 dc) WLAN 77 L)
10584 | AKC | TEEE BOZ.11g WiT1 2 4 Goiz (DSSSOFOM. 9Mnps, Spe aa) WiAN (¥ =8
70585 | ARG | IEEE 6021 1g Wil 2.4 Giz (DSESCEDM, 12 Mops. ipe 961 WAN 845 =08
105686 | AAC | IEEE 802.11g WikiZ 4 6oz (DS5S-OFOM 1A MEpe SGpcda) | WAAN L35 =98
10567 | AAC | IEEE 802 11g WiFs 24 G0 (DSSSOFDM 2Mops Bpcds) | W a0 <98
10858 | AMC | EEEEBD2 1 1g Wi 24 36 Mbps, 860c d2) WoAN 8.37 =96
10588 | AAC | IEEE D02 11 W) 2 4 Mz (DSSS GFDM, 22 Mogs, 99p¢ 0c) WLAN 8.0 -0
10570 | AAC | TEEE 802 110 Wi 2 4 (32 (0555 OFOM, 54 Mops, 156 o) WLAN 830 <86
10571 | AMC | EEE su'zn"'—“uwnumu"cosss\m%mm'“"' W B 96 |
10572 | AAC | TEEE 302 110 Wi 2 4 05 (0555, 2 Mbps. %0pe dc) WLAN 199 +58
10575 | AAC | TEEE 802 110 Wik 2 4 Gie (0588, § 8 Mbps. 8Cpe dc) WLAN 190 96
10574 | AAG | TEEF 907 110 Wik 2 4 Gz (DSE8, 11 Mbps, S0pe 00) WLAN [T T
10575 | AMG | IEEE 02 11g Wi 2 4 G2 (OS55-OFOM. 6 Vs, G095 o¢) WILAN A58 ~§8
10576 | AMG | TEEE SO0L.11g Wik 2 4 G2 (DS55-OF DM, 8 Mopn, Bint dc) WLAN 8.60 Z98
10577 | AMC | IEEE B32.11g WiFi 2 4 GHz (0555-0FOM 12 Meps, 9000 oo WUAN 8.70 298
10578 | AAD | IEEE D)2 {19 WiFi 24 Gz (0S33-0FOM VANEEs, B0pc o WAN 8.50 196
10579 | AAD | EEEE 302 119 Wiri 2.4 Gz (OSSS-OFDM 54 Meps. 50pc to) wun .36 06
10580 | AAD E 902,110 WiFs 2 4 GHz (DGS8 GFDM. 36 Nbws, BOpE 6e) X T
10581 | AAD | IEEE 802119 Wi 24 iz (U555 OFOM 48NEgs, D0pc g | wu' AN 8.2% <86
10 AAD | IEEE B02.11g WIFI 2.4 GiHa [DSSS.OFOM 54 Mg, 00pc de| WLAN 867 188
10583 | AAD | IEEC 5021 1ah WiFi &Gz [OFOM_ 5 A%gn, 0050 dc) WLAN 856 95
10584 | AAD | IEEE 33211 WiFs 5 GHz (OFTM. 50, B0pc oo VAN B.60 96
(10585 | AAD | IEEE 302 T1am Wik 5OHz [OFOM, 13 Mbps, S0pc o) VILAR 6.70 =4
10585 | AAD | IEEE 502 11ah Wi BGHz [OFOM. 5 MEpa, 90p¢ O WLAN (2] )
10357 T AAR | EEE 802.11a% Wk 8GH2 [OFCM_ 24 Mbps, 909¢ &2 WILAN | &a3n 756
10385 | AAA | IEEE 502110 WiFs 5 GHz [OFDMA. 36 Mbgs, B0pc o WLAN R W6
10589 | AAA | IEEE 502 11ah Wik 5GHz (OFCM 43Mbes, S0pccel | WLAN ES 86
10590 | AAA | IEEE 802 11a% WiFs SGHz [OFOM, 54 Mbes, 0pc ool T WAN wh 256
10581 | AR | EEEE 300 117 {FT Mieod, 20 MHZ. G50, 30p€ 901 WLAN L) 5E
10552 | ARA | TEEF 302 117 (HT Moed, 20MHz, MCS1, 90pc 90) VLN B78 19€
1056G | ARA | IEEE 902 11n (T Maed, 20 MHZ, MICE2. 90p< 46) WLAN 64 195
10584 | AAA | IEEE S0C.11n (HT Mared 30MH2, MCSS. 80ps d6) “WLAN 574 108
10565 | AAR #0211 (HT Miwd, 20MHZ MCSH, S0pc do) WLAN BA 198
10556 | AMA | [EEE 202 110 (HT Mioed, 20 Mz, MICSS, cra dey WiAN [Xal 158
| 10567 E£E 807 190 (HT Miwed. 20 MHz MCSE, 50rc dey WLAN 872 18E
REE) TEEE 806110 (HT Woneo. 20 Mz, ACST. 50pc o) WOAN ELz) 196 |
1E686 | ARA | TEFE B0G 190 (HT W, 40MAHz, MESC, 90pe ) WOAN [X5) 15E
1060C | AAA | IEERE B02 T1n (M1 Mixec, S0MHz, MCS 1, 80pc o) WLAN 883 498
10607 | AAA | IEEE 802 11 (HT MAmc. 40 MHE, G52, B0po o) WLAN 8.82 198
10607 | AAA | TEEE BG2 110 (HT M, A0WHE, MG3). B0 o) WLAN bod 108
0G0 | ARA | TEEEBO2.11n (HT MAwe. A0 Mz, TGS, Shine oc| WUAN ) <68
1OB0A_ | ANA_ | TEEE B0Z 110 (HT Mives, 40 MMz, WG5S, 9ipe ae) WLAN afe 486
1CH05 | AAA|TEEE B0 111 (HT Mig, 40MHz, MCSE, 80pe ) WoAN 897 296
0608 | AAD | TEEE 802110 MT Mo, 40MHz, MGS7. 9002 6] WLAN 882 00
"ICB0T | AAC | TEEE B0211ac WIFI (20 MHz, MES0. 5000 a2) WLAR [ 495
0608 | AAL | IEEE B02 110c WIS (20 MHZ, MGS 1. $0pe a2) WLAN 877 <86
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UID_ | Aiev | Co yslom Name Group PAR (a8) | Unc® k =2 |
10608 | AAC | TEEE BG2 11t Wi (20MHz. MCS2. S0p dc) WLAN a57 56
10810 | AAC | IEEE B02 1 1az WiF ' (20 MHz, MESE. S0pc dn WLAN %78 B
10611 | AAC | [EEE 802 11ac W/ (20MHz, MGSA, #0pe a0 WLAN &0 206
10612 | AAC | IEEE BOZ < 1ac Wi (20MH7, MCSS, 90pe de) WLAN 17 =68
10613 | AAC | TEEE 8023 1ac W) (20MHz. MACSE, B0pc dc) WLAN aae 158
10614 | AAC | IEEE BOZ ' 1ac Wirs (20MNE, GST, B0pc 9a) WLAN (X 06
10815 | AAC | TEEE 802 1 Tac WIF. (20MHz, IACSE, H0pe 9c) WLAN (X3 08
10610 | AAC | TEEE 802 t1ac WiF: (40MHz, 1AGS0. 9000 9¢) WLAN (=3 Y
10617 | RAC | TEEE 802 11 WiFs (40MHZ, MCS1. 80c¢ 921 = WUNT e =88
10618 | AAL | IEFE B2 1 1ac Wik (40MMz, IMCSZ, S0pc oc) WIAN 6,66 “0E
10619 | AAC | IEEE BOZ 1 tac WIF (30MiHz, MCS3, 900 &) WLAN .80 =30
10620 | AAL | IEEE BOZ 1 1ac WAF: (40 MHz, MCS4, 909¢ 86) WLAN Bal 34
10627 T AAC | TEEE 802 1 Tac WiF) (40MHz, MCSS, 9002 o) WLAN B77 <HE
106C2 | AAC | TEEE 02,1 1ac Wi [40MHz, MCSE. 9000 de)y WLAN B 6 B
G623 | AAC | TEEE B02.1 10 VAT (DM, MCS7, 950 do) WIAR 662 =0 E
10624 | AAL | TEEE BO2 1 1ac VAFI (4DM:, MGSE. 90pc ac) WAR (X3 =au
10BeS | AAC | [EEE 802 | 1ac WiFT (40MHz, MG, 90p o) WLAN 866 N
10628 | AAC | 1EEE B0Z.11ac WiFi (B0 M2, MGSD, 9006 de) v 8.62 =08
10627 | AAC | 1EEE 802,118 WiTT (BOMM:, MCS1, Blioc o) VAN 6.66 <06
10628 | AAC | TEEE 02.17a6 VAT (BOMME, MES2, H0p0 46 WLAN 1_&n 96 |
10629 | AAC | TEEE B02.11a5 Wl (B07AHz, MOS3. 9090 00 VLAN 8.6k =38
10630 | AAC | IECE 802.11ac Wik (BOMHZ, MGSS, D0pc 0c) | Wan T 0% <36
10631 | AAC | IEEE 802.11ac WiFi (BDMH2, MCSS, 0000 0o T [vaaN §.A1 36
D632 | AAL | TEEE B02.11ne VAF1 (B0 Wz, MLGS, 8000 oc) VAN [KZ] <00
10633 | AAC | TEEE A0Z.1 100 Wik (BOMM:, MCST, 590 6o VILAN 483 a4
10634 | AAC | IEEE BU2 1 Yoo Wiki (B8C 1Mz, MTS3, 909¢ 0c VILAN SBC < E
10635 | AAC | TEXE B02,11ac Wik (80 Mz, MOS9, 800¢ de) N 561 =08
10636 | AAL H02.1100 Vi (160 MHz, MCS0, 80pc oz VILAN 584 )
10637 | AAC | TEEE B0 118¢ ¥ |100MHz, MCS1, 30pc 6| VAN 278 -9
10638 | AAL | IEEE BOZ 1100 W | 160 MMz, MES2, 90p0 o) WLAN 388 <38
103G | AAC | TEEE BOZ.11mc WFl (160 MHz, MOSA, @0pe o) ViLAN 385 =98
TDEAD | AAC | IEEE B32.11mc Wirl (160 MHz. MCSE, 9000 oc] WIAN LEL Y]
064" | AAC | IEEE B02.118¢ W1 [100MHz MGSS, S0pc oo WA 308 +94
TOB4Z | AAC | TEEE 302 113¢ Wi (160MNz. MICSS, Sopc oo) WLAN 30§ I
TDE43 | AR | EEEE a02 17 mc WF1 (100 MMz, MCS7, B0pe oc) WLAN () +as
0644 | AAC | TEEE 602 175 WF) (16MHz. MGSS, 90p% 02) WLAN 805 [EE]
10845 | AAC | EEEE 802 11ac WiF) (150 MHZ. MCS9. 00pc 4¢) WLAN [EE] 1A
10645 | AAC | [TE-TDD [SC FDMA_ 1 AB. SWHz QPSK, UL Sut-27) - T00 o o)
10647 | AAC | LYE.TED (SCFDMA. 1 AB. 20 Mz, OPSK, UL Sube2.7) ITE-T0D 08 105
10048 | ANG e COMAZOUD 3.45 (L)
10852 | AAG | LTE-TDD JOFOMA, 5MHE E-TM 3.1, Cipging 44%) U100 6.91 1558
10653 | AAT | LTE-TOD (OFDMA, 10 MHZ E-TH 3,1, Glpping 44%) & 70D 742 195
10654 | AAC | LTE-TDO {OFDMA, 15MHz, E-TM 3.1, Clpping da%) LTE 00 6.06 125
10655 | ARG | LTE TDO {OFOMA, 20 MHz, E-TM 3.1, Cleping 64%) LTE.T00 7.21 198 |
10658 | ANC | Puhe Waveiorm (20 Hz, 10%) = Tust 10.00° 186
10658 | AAC | Pulse Wanwirin (200 Hz, 20%) Tost 699 195 |
10850 | ANC | Pulse Waveltrm (20 Hez, #0%) Tom 396 196
GA01 | ARG | P Waverorm (206 Hz, 5%} Test 222 188
10882 | AAG | Pulse Wavelorm (200 Hz, 80 Test 0.7 66
10670 | AAG | Pietcotn Low Energy ENE ) 218 4686
10671 | ARD | IEEE B02 | Vax (20 MHz, MGS0, B0 de) WLAN 308 4686
70672 | AD | TEEE 802 1183 (20 Miiz, MOST . B0 a) WLAN 857 +5.6
10673 | AND | TEEE 602 1 1ax (20 MMz, W42, SCoc de) WLAN 878 0
10678 | AAD | TEEE 80211 (20 Miz, WaS3. Wope o2 TWLAN .74 06
V0875 | AAD VEEE 802 1 1ax (20 MHz, W55 iope o CWLAN 890 <Hh
10878 | AAD | IEEE 0021 1ax (20 MH7, W35, B0pe o= WLAN w77 <56
0677 | AAD | IEEE 802.1 tas (20 MHy, MCSS, B0pe oo WLAN [%z] a6
10678 | AAD | 1EEE 802 11ax (20 MHE, MCS7, S0pc 02) WLAN a7a L
10878 | AAD | 1EEE 802 11ax (20 MHz. NICS8, 30pc oo WLAN e i 6
1 AAD | TEEE 902.11ax (20 Mriz. M-8, 30pc o2 TWAN AR a6
10681 | AAG | IEEE 502118 (20 10, e o) = WLAN [ L
10632 | AAF 'mmmimw MCS11, 00ps do - WLAN [ <58
10682 | AAA | IEEL 302 17ax (20N&42, MGSD, D0 do| WLAN (X5 188
10664 | AAC | IEEE 302 113« (20MH2 MCST, 990 o) WLAN a5 188
0685 | AAC | EEEE 302 1135 (70 Mz, MOSZ, 93pc o) WLAN EES) 296
IC68E | AAC | EEEE 302 118« (20 Nz, MG 53, 9900 0c) WLAN 8.8 196
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. UID | Rev | Communication Systam Name Group PAR (d85) UncE k=2
TEGET | AAE | TEFE 902 11ax (20 e, MICSA 00 92 ViLAN 548 56
1068R | AAE | IEEE 302 1 \ux (20 1Akz, MCES, S9pc 3o | WEAN 329 <98
10689 | AMD | IEEE 802 11ax (20 bz, MCS6. 99pC 92! VILAN 855 86
008G | AAE | TEEE 302 11ax 420 Mz, MCS7, 998 30) WLAN L) <66
10661 | AAS EEmﬁlu(wmmmm WLAN az =80
10662 | AAA | TEEE 902.118x (20 MMz, MCSE, 38pc dt) WLAN A +56
10893 | ARA | IEEE 8021 1ax (20 Mz, MCE10, 86pe ac) WLAN 225 06
0684 | AAA | IEEE 302 113x (20 Mz, MCS11, 96pe o) WLAN 857 T
0654 | AMA | IEEE 302 1 1ax (20 MHz, MGSU, 00pc 8y WA s a6
10656 | AAA | IEEE 302 1% (40 MMz, MCS?, B0pc o WLAN 891 196
10087 | AAA | IEEE 802 11ax (40 MMz, MCSZ, 80p0 oo WLAN 8681 198
10680 | ANA | TEEE 802 11ax (20 MHz, MCS3, D0pE o WLAN 885 | 06
10668 | ARA ™| TEEE 82 1 1ax (<0 MHy, MCS4, D0pE o) W 2| 156
10700 | AAA | TEEE 800 T8¢ (40 MHz, MCSS5, 90p< 6c) TWONT | emE 188
0701 | AAA | IFEE B0G 11ax (40 MMz, MCS8, 900 o) WA 865 90
0702 | ARA | IFEE 802 1124 (20 MHz, MGST, D0pz o) WiAN [X0) <96
0703 | ARA | IEEE B2 1 1ax (20 MHz, MCSE, 90pc o) W_AN [ =86
0704 | ARA | TEEE 802 113 (0 MHZ, MCS, B0pE &) T WLAN 856 =80
G708 | AWA | TEEE 802 118¢ (40 MHz, MCS10, 80pc oc) WLAN B 60 +46
C706 | ARG | TEEE 302 1 18x (40 MHz, MCST1. mxan WIAN A 96
0707 | AAC | IEEE @02 118s | 900 o WLAN (X3 =)
0708 | AAG Eiimnn«owx MESY, mm W_AN (353 BT
16700 | ANG | TEEE 802 11ax (40 MHz, MCS2, #ps i) WLAN aa3 <96
ICTN0 | AT | TEEE 802 11a« (40 MHz, MGS9, B8pc ool WOAN 8.29 208
IC7N1 | AT | TEEE B02 118+ (40 MMz, MCS4, B8z oo WLAN 839 396
10717 | AAC | IEEE 802 11« (20 Mz, , Shpe dc) WUAN BET T
16713 | AAC | IECE 802 112« (20 MHz, MCS6, #pe o) TWoAN T 8A3 =T
16714 | ARG | IEEE 800 11a¢ (20 MRz, MCS?. Uago oo ~wan 8.26 96
16718 | AAC | TEEE 800 11ax (20 MHz, MCSS, 9802 d) WLAN 845 46
16716 | AAC | TEEE 80G 11a¢ (40 MHz, ME54, 9805 oc) WLAN [0 =)
ICTET | AAC | IEEE M2 11ax (IOMHZ.MCSIO.?E&I | WLAN B.ag =96
0710 | AAC | IEEE 802 11ax (40 MHZ, MG 11, Biioe 6o WLAN B.24 a6
0718 | ARG | [EEE 802 11ae (80 MH2, WS, 900- de) WAN (X1 a6
VT80 | ARG | IEEE 802 11ax (80 MHe, MCS 1, 800z dry VAN 667 96
T0721 | AAC | TEEE 802.113x (80 MHz, MCS2, &0 dc) WLAN 8.76. 06
VG722 | AAC | 1EEE B0 17ax B0 Mitz, WEES, 860 diy WLAN T 888 86
V0723 | AAC | IEEE B02 1 1ax (BOMI. WasH, Spe a6 TLAN &% 196
10724 | AAC | IEEE BOZ 17ax (EOMHE, MGSS, o0r o) WLAN 890 | 96
0725 | AAC | IEEE BOZ11ax (BOMH2. WICSS, E0pe de WLAN 674 198
10726 | AAL | IE£E 802 1 Tax (BOMHz, MGST. S0pc ot WILAN 872 +8e
10727 | AAC | IEEE 603 1 1ax (BONIMz, MGSA Sq:ou WLAN 860 -86
10728 | AAG | IEEE 60211 a% (WO WLAN 865 | <86
10729 | AAG | TEEE 00211 'ii‘oW‘u:._ao wop:‘ 33 B 266 <86
10790 | AAC | ICEE A0z 11ax (BOMHz, MGS 1T, 00pc 02) WLAN 867 T
10731 | AAC | IEEEHG2 17 ax (B0 MHZ. NIGSD, 98pc d2) ' — WLAN L= a0
10732 | ARG | IEEE 802 170 (ROWHZ, MICS1_88pc do) WLAN (X 398
10733 | AAG | TEEE B0 110x (BDMMz, MLS2, S50c 02) WLAN =40 15E
10734 | AAC | TEEE 802 11ax (R0 MMz, MLS3. S5pc o2 WLAN 225 198
70735 | AAC | TEEE B2 11ax (A0 Mz, MGSS, 599c 00) WOAN R 196
10736 | AAG | IEEE BUZ 11ax 180 MHz, MCS5, §9pc 02) WiAN 577 108
10737 | AAC | IEEE B02 11ax {80 Mz, MGS6, 89pc o) WIAN 3 Y]
10738 | AAC 802 11ax (80 MHz, MCS7, 88pc oz) WOAN w42 9.6
10733 | AMS™|TFEE 602 1 Tux {80 Mz, MCS8, 38pc oz) WLAN 829 19E
10740 | ARG | EEF 802 11ax (80 Mz, MCSS, 59pc 8o WLAN 848 198
10741 | AAC | FFF 502 11 ax {90 MMz, MCS10, 990¢ do) WLAN 840 198
10742 | AAC | EEF 502 11ax (80MHz, MCST1, 99pe dc) WLAN 843 498
10743 | ARG | WEEE 802 1 1ax {150 MMz, MCS0, 80pc de) WLAN B.04 308
0744 | AMG | WEE 833 11ax (180 MHz, MCS1, 90pz 66) WLAN 518 =06
10745 | AMC 832 1102 (160 MHz, MCS2, 90p2 de) WA 6.9 <56
10745 | AMC | EEE 802 11a (160 Mz, MES3, 900 ac) WLAN EXE 298
V0747 | ANG | IEEFE 802 118x (180 MHz, MES4, S6p= o) WLAN 3,04 +95
10748 | AAC | IEEE 802 1 1ax (160 MHZ, MGS5, 90pe d6) WLAN 803 <00
T074% | AAG | EEE 202 118x (160 WHz, G55, @oe dol WLAN 8.90 <86
10750 | AAC | TEEE 202 1 122 (160 VHz. MCS7. S00e dt) WLAN B R 85
10757 | AAC | IEEE 802 1 1ax (160 Mz MACSA. S00e do WLAN “am | 86
10752 | RAC | IEEE 021 tax (160 Mz, MCE3 S0pc ac) WLAN 881 | 88
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Rev | Communi Sy Name Group PAR (08) | Unc® k=2
ARG | TEEE 602 173 (180MHE, FACS 10, G000 00) VILAN 900 | =08
AAG | TEFE 602 17 an (160MHz, IACS1 1 60pc do) T TWOAN B 208
AAC | JEEE 80217 (180MHz, ICS0. S5pc 35 [N a6 <58
AAL | IEEE 30217 as (1806812, ACS1, 98¢ 0¢) WILAN 877 96 |
AL | TEEE 802,11 s | 180MHE, 1ACS2. 9996 d6) VLA ar )
ARG | TEEE 802 11 (160 MHz, CS3, S6gc 3¢) “TWAN L) <86
AAC | IEEE 802 114 (180 MMz, MCSA, S6pc ag) WLAN B8 -86
AAC | IEEE 802 11 (1300817, TACS5. 59pc a0) WLAN (X3 66
AN | IEEE 802 1930 (180 W7, IAGSE, 9896 90) WLAN [ <06
AAG | TEEE B2 1A (160MHz, MCS7_88pc oo WLAN Bas Y]
AAC | TEEE 602 1730 (760 MMz, IACSE. S6pc do) WLAN S CH 6
AAC | TEEE 802 173 160z, WACSS, 990C O%) WLAN (=] 98
[EEE &02 192 (7680 MHz, MCS 10, 9000 d0) WLAN a5 =08
ARE | IEFE 807 1 (160 Wz, MCS? 1, 9950 0c) | WA L =56 |
ARG | GG MR (CF-OF DM, | B SMHE GPSK_ 15 Az SGNAFAITOD | 746 98|
AAG | 50 NR (CFOFDM, | AB 10 WHz GPSK, 15 AHz) 50 NA FAT TOD 8.01 36 |
AAC | 50 NR (OF OFDM, | B 154z, SPSK, 15 kHg) SGNA FAY TDD 8,01 296
AAC [5G WA (COOFDM, 1 AE 20MHz, QPSK. 15 kHz) SGNATRY TDD | 8.02 “86
ANE | 5G WA (G OFDM, 1 B 25 WHz GPSX, 15 Witz | HEREFRI TGO | woe %6 |
AAC | 5G NR (CF-OFDM, | 4D, 30 Mz, OPSK. 15 kidr) T EGNAFRITOD | 824 A6
AAC | 56 NR ([GP-OFDM, | AB, 40ABE, QPSK. 15 ka) SANAFRT TDO | 03 Q6
AAL | 50 MR (CP-OFOM, 1 AR 20A%E, GPSK. 12 kHa) 53 N FR1 1D B.02 60 |
ARC | 505 N (CEOF DM, 355 AB, & Mz, GPSK, 15 WHr) TENAFAT DO | Bar 250
AAC JOFDM, 507% AB. 10 MHz, GPSK, 15 Wz) SENA FATTDD | B30 56
ANC |G N (GF-OFDM, 50% AIB, 15 Mz, GPSK, 14 154z SGNSFARTTOD | B30 258
ARG | 50 NI (CF-OFDM, i AB. 20 Mz, GRSK, 15 b1} SGNAFRT TOD | 804 L)
ARG |50 NR (CP-OFDM, % AE. 26 MHz, GPaK_ 15 w2 SENAFAI T | a2 6%
[ AAC | 56 NA (GFOFDM, 50% RB_30MHz, GPSK, 16 W) | SENAFRITOO | 838 | 498
AAC | 56 NA [GFOFDM, 5% AB_ 40 MHz, COSK, 16 bhz) “TEGNAafRI TOD | 896 158
AL | 56 NR (CF-OFDM, 50% A, 50 MMz, COSK, 15 bz) 50 7 FR1 TOO §.43 458
“AAC | 5G NR (CP-OF DM, 100% HB. 5 Mz, SPSK, 15 1) SGNATRI TDO | 641 486
AAC | 50 NR (CP-OFDM, 100% AB. 10MHg, OPSK, 15 W) SENATAI TOO | 628 | <86 |
AAC | 5G | 100% A8, 15 MHz, OFSK, 15 AMz) [ SENAFRITOD | 8B40 | +66 |
ARG | 505 A (G5 OF DM, T00% 1B, 20 Mtz GPSK 1581 “TSGNRFRITOD | 835 <08
100% 1B, 25 MHz, GPSK, 15 ki) SG NR PR TDD [ 298 |
ARG [5G NR (CP-OFDM, 1007 A0, 30 Mz, GPBK, 15 kHz) SENA PR 100 | 848 266 |
ARG |56 NR (CP-OFOM. 100% AR, 40 M. OFSK 15 wra| SGNAFAT DD | 837 208
ARG | 56 NA (CP-OFOM. 100% AR Z0MHz. QFSK. 15 kHr) SGHAFAT YOO | e38 | <88
AARC | 5G NA (CP-OFDM. 1 58512, QFSIC. a0 WHz) G NAFAI TD0 783 -38
AAC | 8GN (EP.OFDM 1 AR T0MHz, OPSK. 30 Wiz) SG NA FRT TD0 792 =08
AAL | 5G NA [CP.OFOM 1 A, 15MHz. (PSR, 30 WHz) 3G NR PR TDD 795 80
"AAC | 5GNA (GP-OF DML 1 AB, 20 MHz. OPSK, 30 Wz) SGNAFRTTDD | 782 +58
ARG | 5G NA (CP-OF DM, 1 B, 25 Mz, OPSK, 30 Wiz SGNAFRITOD |  ¥8¢ 36
[ AAC | 50 NR (CP.GFOM. 1 B, 30MHz. QFSK, 30 Az T [ seNAFRITOD | TR =L
ARG | 50 1A (CP-OFDA. 1 AB, S0MHz, GPSK, 30 | SGNAFRITO0 | ADT a6
AAC | 5G NA (CP.OFOM, 1 AB. 50MHz. QPSK, 30 az) SGNAFRTTOD | 763 <49
AAC | 5G NR (CP-OFOM, T AB, B0MHz. GPSK, 30 4z, SGNAFATTOD | TEd <50
A | 56 N ([CP-OFOM, 1 B, BOMHZ, CPEK, 30 iz, SG NR FAT 100 TEs -a6
AAC | 5G NRICP-OFOM. 1 AB, B0MHz, GPSK, 30 Wz, 5G WA FAT 100 787 56
AAE | 5G NRCP-OFDM, 1 BB, 100MHz, GPSK, 30 AHz) 5G NA TR TOD 783 96
AAD | 5G NRUCP-GF DM, S0% 58, 10 MRz, GPSK, 30 kiHz) 5GNAFRITO0 R a6
AAD | 5G VA (CP-GFDM, 50% A8, 15 MMz, QPSK, 30 kiz) | senAFR 0 (Kt L)
TAAD | SG NATEP OFTM, S0% B, S0 Mz, OPSK. 30 kiHz) | sanRFAITOD | A 258
| AAD | EG NRICP-OF DM, 60% FB, 80 Mz, OPEK, 30 kHz) SOINRFATTOD | aad =58
T AAD | 56 NR([CP-OFDM, 50% B, 50 Mz, CPSK, 30 W) TANR R 10D | 845 el
| AAD | &G NR (CP-GFOM. 100% RS, SMHz, OPSK, 30 #42) GENAFAI TOD | A9s 196
& | AAD | 5G NR (CP-DFDM, 100% HE, 10 MHz, OPSK, 30 W12 FENAFRY 00 B34 286
AAD | 50 NR(CP-OEDM, 100% HE, 15 Miz, OPSK, 20 Wz} FENSEATTED | 843 196
AAD MM_N 20 4z} SINRFAITOD | 890 56
AAC DM, 100% AB. 25 MHz, CPSK, 30 aHz) S NR FAT 0D | BaY 168
ARD (CP-DFDM, 100% RS, 30 MHz, CPSK, 36 air) 53 WA FRY 10D B4 196
ARG | EG NR (CP-CFOM. 100% RB, 80 MHz, CPSK, 30 i) SSNAFRI DD | 838 158
AAD | BG NR (CP-OF DM, 100% RE 50MHz. GPSK, 30 bHe) TAGNRFHI 0D | 89 198
ARD | S0 NR [CP-OF DM, 100% AE. 50 MHz, GPSK, 30 kFir) &G NA PRI 100 Xl i€
AAD | G NH (CH-OFDOM, 100% AB. 80 MHz. GPSK, 30 ke TEGNAFRY TD0 | BAZ 108
ARE | B0 WA (G5 OFOM, 100% AB. 90 MHz. GPSK. 30 ki) [5G NA FROY 100 543 108
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UID | Rev | Communication System Name Group PAR (9B) | Unc® A =2
10820 | AAD | 5G NA (CPOFDM, 100P RA. T00MHr, GPSK, 30 k2 5G NA #1100 [(XH 106
10830 | AAD | 5G NR (CP-OFDM, 1 A8, T0MFz. GPSK, B0 WHz) S5 WA FAT 0D 782 198
10831 | AAD | 5G NR (GP-OFDM, 1 B, 15 M=, CPSK, 50 4Hz) EENAFRI DO | 773 138
10832 | AAD | 50 NR {CP-OFDM, 1 A8, 30 Mz, CGPSK, 80 AFz) SGNAFRI TOD | 774 196
10835 | AAD | &G N (CP.OFDM, 1 AS, 26MHz, CPSK, 50 AHZ) SONRFRTTOD | 770 198
10834 | AAD .1 A8, 30MFz, CFSK, 60 aHz) EGNAFATTOD | 775 | 488 |
1083 | AAD SK. 60 “TEENAFRIYSE T Th 486
10336 | AAE SG NA FRI 10D 766 496
10837 | AAD somecporbu i A, 0Nz, PSR, 0 hH| £0 WA FA1T 100 764 +a6
1088 | AAD | G WA (CP-OFDM, | AB. 90 Mz, GPSK, 60 W) G NR FR1 100 770 Ty
10860 | AAD | &G N&t (CP-OFON, 1 AB. 90 Milz, GPSK, 6 KHz) BGNAFAI 100 | T &7 56
10841 | AAD | 5G N (CP-OFDM, 1 AB. 100 Mz, GPSK. 60 KHz| 5GNA FART 100 771 +98
10843~ AAD 'som CP-OFDM, 505 A8, 15 Mi<z, GPSK, 80 b0) 50 MR FR1 100 |
10844 | AAD N (CP-OFOM, 50 AS_ 20 M2, CFBK, 80 WFJ) 5G NA FAT 100
10846 | AAD aé’ﬁé‘céﬁ’ OFDM. 507 AB, 30 1MHe, CPSK, 50 hH2) SENA A TO0
710854 | AAD | 4G NR (CP-OFDW, 100% A8, 10 WHe, GPSK. 80 Nz | sGNAFAT TOO
10855 T AAD | 5G NR (GP-OFDW. 100% REL 15 MHz, GPSK, 60 kHz) £G N FA1 TOD
1035 | AAD | SG NR (GP-OFDM, 100% HE, 20 MHe, GPSK. 60 ki) 50 NA FA1 100
16857 | AAD | 50 NR (CP-OFDW. 100% A, 36 Rz, OPSK, 60 kHz) SGNAFAITOD | 836 | <6
| 10858 | AAD | 5G NA (CP-OFOM, 100% A8, 90 MHZ, GPSK, 60KHZ) | EGNAFATYOR | a3
10855 |AAD | G N (GP-OFDW 100% A, 40 MHz. GPSK. 60 hiizj G NA FR1 T00
16850 [:w::"‘“—sa WA (CP-OFDM. 100% AB, 50 Miz, SPEK. €0 kHz| %G NA FAY 100
16861 | AMD | £G NA (CP-OFDM. 100% AB, 60MHz, OPSK. 60 kHz| 50 NA PR TD0
T0BEG | AAD | 5G NH (CP-OFDM 100% AB, BIMHZ, OPBK. 60 kHr) %E NA P 100
{70854 | ARE | 5G NA (CP.OFCML 100% B, 90MHz, OPSX. 60 kHz) 53 NA FA1 100
{0888 T ARD | 46 NA (CP-OFDAM. 100% NB. 100MHz, OPSK. &0 kHz) 5G NA FAT T00
T0BE | AAD | 5G NA (DFF3-OF DA, | AD 100N, GPSK S0 | S0 NA FATT0D |
10856 | AAD | G N (OF Fa-OF DA, 100% 3B 100MHz, QPSK. 30 RHe 5GNA FAT 10D |
10858 | AAD | 5G N (OF Ts-OFGe, ) B8 100MG, GPSK, 120 AH2) S5 FiRz TOD
{70870 | AAD | SCNA (DF Fs-OFDN. 100 AR 100MHz QPSA_ 120 KHz) 56 NS FAzZ T0D
16871 | AAD | AG NH (DFER-OF0N, 1 RB. 100 Mrz, TE0AM, 120 WHz) 5G NA Friz TOO
10872 | AAD | 5G NA (DF -8-OF DM, 100% BB 10OMHz. TECIAM, 120 AHZ) 3G NA FR2 TOD
10872 | ARD | 50 NA (OF =e-OF DI 3 BB, 100 Mz, 640AIA, 120 WHZ) | S5 NATR2 TOD
10874 | AAD | SG MR (DF s OFDI, 100% S8 100MFLz. GA0AM. 120 hitz) 45 NE PRz 0D
10875 | AAD | 50 N (CP-OFDM, 1 ABL 100 MiFz, GPPSK, 120 M2} FR2 TDO
1C876 | AAD | 656G NA (CH.DFDM, 100% AB, 100MME, QPSK, *20 Wiz) G NF £R2 ThD
10877 | AAD (C# GFDM, 1 A8, 100 Miz, 160AM, 120 hir) 5G NR FR2 T0D
10078 | AAD | 06 NA (GP-OFOM, 100% PIB, 100z, 16QAM. 120 kHZ| 50N FR2 100
TEBTE |TAAD | G NA (C-OFOM, 1 B, 100 Mz, 660AM, 120 45421 5G NA FA2 100
10880 | AAD | 53 N (CP/OF DM, 100% FB, 100Ny, B40AM, 120 WHZ) 5G NK FH2 100
10881 | AAD | 53 NA noﬂ';&‘m?mnm.m 120 hHz) 5G MR FAZ 100
10682 | AAD | 55 NH |DF I-5.0F0M, 100% A, 50 Mz, (PSR, 120 AH) 5G NRA FR2 100
0hBS | AAD | §G WS (DFT5CFOM, 1 AD, SOMHz. T65AM, 120 hHz) 5GNA FR2 00 |
CHEE | AAD | 5G NA (DFT-5-CF DM, 100% AB, 5002, 150AM, 120 WHZ) SG WA FA2 1B
\CHES | AAD | 56 N (DF 1-5-CF OM, 1 AR S3MHz. BACAM, 120 hHz SCNA FR2'TO0
CHBE | AAD | 50 N {DF T-+-OFDM, 1037 AB, 50 MH7. GAQAM, 120 hHz) SENAFR2 700
0BET | AAD | 50 N (CP-OFDM, | RS 30MH7, GPS%. 120 kHz) | soNAaFRz 100
10888 | AAD | 55 it (CP-OFBAL, 120% AB. 50MHE, GPSK. 120 kHZ| 5G NA FR2 100
V0BAD | AAD | 96 NA (CP.OFTM. 1 RB. 508z, BGAM. 120 KHz)| =G NA FRz 100
0800 | AAD | 56 WA (CP.OFDM, 100/, RE_ 50 MHz. 160AM. 179 RHZ) G NA FR2 YOO
1WEST | AAD | 55 NA (CP-OFDM, 1 AE_0 Wz, BQAM._ 120 hHZ) G NA FRZ TOD
10852 | AAD | SG NH (GP-OFDM. 1007 HB S0MHz, BIOAM 120RHE) | 5G NR FAZ 10D
0837 | AAD | 50 Nl (DF T-a-OF M. 1 B5 6R6, GPSK, 30 WHE) EGNAFRITOD
10558 | AAD | 5G NA (DI T-s.OFGM. 1 Fa. 10z, OPSK, 30 hida) SGNRTAT TOD
10803 | AAD | 5G NA (OFTs-OF DM, * s, 15 iz, COSK, 30 kiz) S0 NA PRI TOD :
10900 | AAD | G NA (OFF-OF DM, 1 RS, 20z, GPSK. 300l | SONAFATTED | Gah T 335 ]
10901 | AAD | &8 NA (OF T-5-OF DM, 1 3, 08 bz, LPGK, 30 ki) SGNATAI TED 588 <08
10502 | AAD | 56 NA (OF F-6-OFOM, 1 RA. 30 14z, GPSK. 30 Wri| GGNAFAITEO | ses | sa8 |
| 10203 | AAD [5G WA (OF F-6-OFOWM., | A, &0 14Kz, GPSK, 50 hHe) | SGNRFATICO | 5oa =00
| 10504 | AAD | 'SG NA (OF F-OFDW. 1 FE, 50 1aHz, OPSK, 30 kHa) | BGNAFATTOD | 56n =06
10505 | AAD | 5G NA (OF T<-OF0M, 1 RS 60 MRz, GAGK, 30 kHz) [ SGNAFM 00 | S 68 98
10006 | AAD | 56 WA (BF TOF0M, 1 A8 80 MHZ, GPSK, 30 Wiz) SGNAFRI TOD | 568 | 98
10807 | AAD | BG KA [GFT--OFOM, 50% W, 8 Mz, GFSK, 30 4y SGNAFATTOD | 578 | 986
10508 | AAD [5G NA [DF TR 0M, 50% RS, 101z, DPSK, 30 k7] SGNAFRY TOD | sa 96
19505 Mn_; 5G N [OF T-4-OFDM, 50% 2, 18 1z, GPSK, 30 hie) 5GNA FRT 00 506 | 408
13310 | AAD | 50 NA [OF T--OFOM, B RS, 20 MF, GPSK, 30 W &) G NA FRY 100 S8 | 108
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UiD [ Rev | C ation Sy Group PAR (dB) | UncE k=2
10817 | AAD | 50 NA [DF15.0FDM mﬁ DMz, CISK, 30 W) BENAFATYOD | B6d %88
1017 | AAD | 53 N= (DF 15 OFDM_S0% A8, 30 MHz, OPSK, 30WHz) | SGNAFAT 700 | 564 198 |
10613 | AAD | 55 NA J0F 1.3 OFDM_ 50% AB, 20 MHz, SPSK, 30 #42) S5GNAFR® TDD | S04 196 |
OEYA | AAD | S5 N [ TS OFDN. 50% RB. 50 MH2, OPSK, 30 W) S5GNAFATTO0 | SES 1]
0615 | AAD | 53 NA [DF 7-5-OF DM 0% 1B, 80 Miiz, GPSK, 30 WHz) BGNAFATTHO | gl I
D538 | AAD | S0 NA [OF -9-OFDM. 507 D, 0 MHz, SPSK, 30 ¥y GENAFRI TOO | 687 85
1067 | AAD | 50 NR (DF T-5-OFDM. 0% RB. 100 MHz, GPSK, 30 aitz) 56 NA FRT T00 5 +8a
10078 | AAD | 55 A IDFT5.OFDM. 100% AR, 5 MH2, GPSK, 30 3H2) 5G NA FRT 100 5 66 v E
10878 [ AAD | 85 NA(DFTs.OFDM. 100 AB, 10 MHz, QPSK. 3 krz) SENAFRT 100 CET +4n
10620 | AAD | 53 NA (DF -5-0F DM, 100% AR, 15MHz. GPSK, 33 Wiz} %G NAFAI DD | BT +aa
V0821 | AAD | 50 NA (DF --OF DM, 100% BB, Z0MHz. GPSK, 30 kHz) SGNAFAT 0D | 584 [EL]
10822 | AAD | 5G NA (DF 15 OF DM, 100% FB. 25MHz. GPSK, 30 kel SGNAFRITOD | 5862 [TL]
10823 | AAD | 55 NA (DF 5 OFDM._100% A8, S0MH2Z QPSK, 30 kHz) SGNAFAITOD | &84 98|
10824 | AAD [5G NA (DF 5 OFDM_100% RB. A0MHz OPSK, S0kMz) | SGNAFAI TO0 | &84 +ag

10825 | AAD | 50 N (OF 5 OFDM, 100% AR &9MHz GPSK, 30 kidz) G NAFAT T00 565 Va5

10§28 | AAD | SO N# (DF 15 OF DM, 100% BB, S0MHz QPEX, 20 AHz) 3G NAFRT 100 504 W5
10877 | AAD | 56 WA (DF "5 OFDM. 100% A8 80MHz QPSK, 30 kHz) SGNAFAT DO | G684 a9
10828 | AAD | 53 NA (OF 15 0F0M, 1 A8, § bz, OFSK, 15 kHz) G NRFRT FOO 542 +44
10829 | AAD | 5 NA (DF 5 OFDM, | FD, 10 M, OPSK, 15 k2] ~ T TEENAFRI FOD | 558 +a5
70930 | AAD | 50 WA (OF 5.0 DM, IRB.HMH: CPEK, 15 aHz) SGNRFRIFDD | 552 495
10831 | AAD | S0 NA (DF -5-OF DM, 1 AB, 20 Mz, G83K, 15 kH7) =G NR FR1 FDD 551 95
10032 | AAB | 50 NA (DF -5-0FOM, | BB, 25MHr, GPSK, 15 w12) 56 NA FAT DD [L]) Py
10933 | ARA | 85 NA (DFE5.0FDM, | AB, 30 Mz, OPSK, 14 oz %G NH FA1 00 581 195
10834 | AAA | 55 NA (DF 2507 DM, 1 AB, 40 MHz, GPRK, 18 3847) EGNAFRIFOD | 551 195

| 10838 | RAA | SGNA OF -4-0FOM, 1| AR, MMz, GPSK, 15z | SGNAFATFOD | 551 498
10336 | AAC | S0 NI (DF T-s-OF DM, S0%. =8, & 1z, GPSK_15 KH2Z) SGNAFATFOD | 530 | 8
10937 | AAD | 5Q NA (DFT-. GFDM, 50% =8, 100Hz, GPSK. 15 itz Tl EENAFRTFDE | 57T 485
10030 [ AAS | 55 NA (DTS OFDM, G0 m, 15MH:. QPSR 18 kil £G NA FA1 FOD 390 X
10830 | AAS | 56 NA (DFTS-OF DM, 50% 8, 20MHz, QPEK, 15 kHz) SGNRFAIFDD | 582 B

10840 | ANS | 56 NA [DET4-OFDM, S0% A, U8 Wiz, GPEX, 18 KAz SGNAFRIFDD | 589 )
10841 | ARS | 50 NR [OF T4-0F DM, 50% A8, 30 hiiz, OPSK, 15 kHz) 5G NA FA1 FOD EYE) 486
10842 | ARS | 50 NR (DF T= OFDM, 50% B8, 40 Mz, OPSK, 15 kHz TeavRF T oD | & +a8
10343 [ AAT | 5G NA (DF 1< OFOM, 50% 7B, 50 MHz, OPSK, 15 kHz) | sGNAFAI FOD 595 Vaa
10844 | ARG | 005 NA (DF T5-OFDM, 100% B, 5 Mz, OPSK, 15 kHz| | 56 NA FAT FOD S8 195
0945 | AAR | 505 N (DF T5-0FDM, 100% N3, 10 MHE, GPSK. 16 161) 50 NAFATFOD | 585 198
10846 | AAC | SG N [DF T-3-OFDM, 100% RD, 16 Mz, GESK, 15 WHi) SGNH FAL FOD | 589 a8
10547 | AAS | 5G N IDET4-OFOM, 1007 AB, 20 Wiz, GPSK, 15 W) SGNAFAL FOD | 487 | T
10548 | ARS | 5G N IDF T-4-OF DM, 100% AB, 25 MHz, OPSK, 15 WH1) SGNAFATFOD | 894 | 185
10940 | ARS | 56 NA (DF T-=-OF DI, 1007 AB, 30 MHz, GPSK, 16 WMz) SNAFRIFOD | 587 186
10050 | ARS | 5G N (DF T2-OF DM, 100% RB, 40 MMz, GFSK, 18 bz SGNAFR! FOD 5.4 480
70851 | ARS | 8G NA (DFT4-OFDM, 100% AR 50 MHz, SPSK, 15 M) 50 NA F1i7 FOD 592 86
10952 | AAS |56 NA OL (CP-OFOM TM 11 Bz 64 OAM, 15 7). "SGNATRIFDD | 825 | 486 |
0953 | ARE | 5G NA DL (CP-OFDM TM 31, 10 14Hz, B4 GAM, 15 kHz) TEGNAFR! FES B15 456
10355 | ABE | 5G N DL (CP.CFOM TM 3115 MMz, 64-GAM, 16 kilz) ’fm‘ﬁr‘m—mo 624 [

70055 | AR | 50 NA OL (CP-GFDM TM 3 1, 20MHz, 84-GAM. 150 SGNRFRIFDO | A2 60
10956 | AAD | 5G NA OL [CFOFDM TW 31 5Mhz, 84-0AM, 30 a4z) SGNRFRIFDD | W14 W

| 10957 [TAAC | 56 NA DL [CP-OFOM_TM 9.1 _10MHz, 54.GAM, 30 k) SGNAFATFDD | B4t 56

| 10555 | AAB | 5G NA DI [GP-OFOM_ TM 3.1 18z, 56.QAM, 30 &z SENAFATFOD | &8t 198 |
10655 | AAE | 56 NR DL (CP-OFDBL TM 3.1, 20 MHz, 55-0AM, 30 kiz) 56 NAFRY FO0 CES 96 |
10960 | AAE | 5G NR DL [GP-OFDM TM 31 SMHZ 54-0AM. 15 Witz T EGNRFR OO0 K3 =06

| 10861 | AAB | SG MR DL [CP-OFDRL TM 31_T0MHL 85-CAM. 15 ki) [ SGNA PR 00 EED) ~66
10962 | AAD | G NA DL TMS T 15MHz, 64 CAM, 15 ki%z) SGNAFRI D0 | S48 =56
10963 | AAR sﬂﬂ'E'ﬁ"—"_nsm TM 3.1, 2OMMEZ 640N, 15 kHz)| 53 NA PRI 100 558 I
10064 | AAB | &G WA DL (CP-OFDM, TM 3.1, & MHz. 54-0AM, 30 kHy) BGNAFAY TOD | 829 198
10865 | AAB | 'S5 NA DL (GP-OFDM, TM 3.1, 10MHZ. 6-GAM, 30 KH2] WENAFRI 100 | 937 106
16566 | AAB | 5G N O (GP-OFOM, TM 3.1, 15MHz. G4-0AM, 30 kHz) WENSFATTOD | 055 206
10867 | AAB |50 NA O (CP-URDM, 13 3.1, 20MHZ GA-0AM, 10 kHzl | 53 NR EATT0D D42 =48
1C9EE | AAD | 50 N DL (CROFDM, 17 3.1, 100 MELz, GA-OAM. 30 hHiz) SANSFAITOD | 049 Y]
10972 | AAB | 50 NA (CP-CEDM. | RB, 20MHE ‘CPSK. 15 kx| SGNR PRI TOD | 1183 88 |
10073 | AAD | 5G NA (DFT=CFOM. 1 AB, 100 MHE GPS%. 30 hiz) FINR FAL 10D 508 88
TCOT4 | RAS | 55 WA (CF-GFDM, 100% A8, 100 Miz, 2%6-QAM, 30 ] EINe FAY 100 | 1028 | 98

| 16878 | AAR | DA ROR ULLA 233 96
1087E | ARA | ULLA HORA ULLA 708 36
ICREC | AAA | ULLA HD#S ULLA .62 196
10961 | AAA | ULLA HDWpt ULLA 180 | <86
10062 | AAA | ULLA HDHpS ULA a1 <98
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Rev | Commaunication System Name | Growp PAR (98] | Unc® A =2 |
SG NP CL (CP-OFDAL TM 3.1, 80MHz 64-0AM. 15 kH7) SGNAFRT TOD | 84 08 |
] 431, 5OMHz BA-CAME 16 WHr 3 0] 9a2 | 498 |
2 SA-QAM, 90 hHE) TG AR Y 358 | 85 |
&4 QAM. 30 ¥4z IS NAFAT TOD 950 | 496 |
ETES ) [SONAFRTTOO | 853 | 56
‘ A DL ( |G KNAFAITOO | 330 | 6.6
56 NA DL (C | SCNAFAITOE | 333 | 446
5G MR DL (CP CEDH | SGNAFRITOD | @52 | +86

g reclanguiar distribution and is axpressad

£ Uncertainty s determined using the max. deviation from knear response ag
for the square of the held value

7506 May22 Page 22 o1 22
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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit i3 a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts Inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is fixed using a screw, aver tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the DAE
in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked to indicate that a fragile instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets, Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration, However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE Input resistancas, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given in
the corresponding configuration file,

Important Note:

Warranty and calibration is void if the DAE unit Is disassembled partly or fully by the
Customer.

Important Note:

|Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
|stop assembly is allowed by certified SPEAG personnel only and Is part of the annual
|calibration procedure.

/Important Note:
‘;To prevent damage of the DAE probe connector pins, use great care when installing the
|probe to the DAE. Carefully connect the probe with the connector notch oriented In the
|mating position. Avoid any rotational movement of the probe body versus the DAE
'while turning the locking nut of the connector. The same care shall be used when
\disconnecting the probe from the DAE.

TN_EH1S0308AE DAE4.docx 07.03.2018
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S, S Schwsizerischer Kalibrierdienst
Schmid & Partner k \‘tE 'J/I IE';E' G Service suisse détalonnage
Engineering AG b = Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzeriand TN S Swiss Catibration Service
A%

Accredited by the Swiss Accrodtation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
ciont  TUV- CN (Auden) Cortiticate No: DAEA-1557_Jan22
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BN - SN: 1557

Calibration procedurefs) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Caibration date: January 20, 2022

This caltration certificate documents the traceatiliy 1o naional standards, which reallze tha physical units of messurements (SI).
The measuramants and tha uncerainties with confidanca probability are ghven on the folowhn pages and are pan of the cedilicate

Ali calibrations have bean conauatod in the dosed labaratory facility: envicorment temperature (22 + 3)°C and humidity « 70%

Caltwation Equipment ussd (MATE critical for calbration)

| Prinary Standards |ID#& Cal Dato (Corificats No.) Scheduled Calibeation
Keithicy Mubimeter Type 2001 | SN: 0810278 31-Aug-21 (No:31368) Aug-22
Secondary Standards lID# Cneck Date (in house) ___Scheduled Check
Auto DAE Calibeation Unit SE UWS 053 AA 1001 07-Jan-21 (in housae chock) In house check: Jan-22
Caiorator Box V2.1 SE UMS 006 AA 1002  07-Jan-21 (in housa chack) In house check: Jan-22
Name Function Signature
Calibrated by: Domnigue Staffen Laboratory Technician e
Approved by Sven Kinn Deputy Manager . V4 ;';
v \ \/ “&( \)\ WSS =4

Issuea: January 20, 2022

| This calration certficate shall not be reproducad excapt In full without wiitien approval of the laboratory.
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Glossary

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the intenal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel Input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

+  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1557_Jan22 Page 20l 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range 1LSB = 6.1uV, fullrange =  -100...+300 mV
Low Range: 1LSB = 61nV, fllrange = -1...... +3mV
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Vc-dibrlﬂon Factors X Y z
High Range 404.935 + 0.02% (k=2) | 404.615 1 0.02% (k=2) | 404.708 + 0.02% (k=2)
Low Range 3.97474 + 1.50% (k=2) | 4.00470 + 1.50% (k=2) | 3,97681 1 1,50% (k=2)
Connector Angle
[ q“.’l’f,"ff’,’..‘,".‘?" to be used in DASY system l 520°%£1°

Certificate No: DAE4-1557 _Jan22 Page 3of5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (iV) Error (%)
Channel X + Input 200034.27 -0.74 -0.00
Channel X + Input 20007.95 20 0.01
Channel X = Input -20003.23 2.74 0.0
Channel Y + Input 200035.13 0.36 0.00
Channel Y + Input 2000367 211 0.01
Channel Y - Input -20005.38 0.68 -0.00
Channel Z + Input 200035.01 0.32 0.00
Channel Z + Input 20004.42 -1.23 -0.01
Channel Z = Input -20007.27 -1.03 om
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.43 0.05 0.00
Channei X + Input 201.39 0.07 0.03
Channel X = Input -188.49 0.08 -0.04
Channel Y + Input 2001.41 0.18 0.01
Channel Y + Input 200.23 -0.98 0,49
Channai Y = Input -199.52 -0.79 0.40
Channel Z + Input 200127 0.12 0.01
Channel Z + Input 200.78 -0.30 -0.15
Channel Z - Input -189.55 -0.69 0.35
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (nV)
Channel X 200 -1.20 29
- 200 4.42 251
Channel Y 200 3.70 35
- 200 -5.26 581
Channel Z 200 3.33 3.50
- 200 -4.60 461

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; M sring time: 3 sec

Input Voltage (mV) | Channel X (V) | Channel Y (uV) | Channel Z (V)
Channel X 200 - -1.74 -2.39
Channel Y 200 5.44 . 0.91
Channel Z 200 10,00 198 -

Caertificate No: DAE4-1557_Jan22 Page 4 0i5
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A

. AD-Converter Values with inputs shorted

PASY ement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15842 16255
Channel Y 15773 18552
Channel Z 16072 15798
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MQ
Average (uV) min. Offset (WV) | max, Offset (uV) - ?:;;'“o“
Channel X 0.94 -0.43 213 0.42
Channel Y -0.30 173 0.48 0.37
Channel Z 0.34 -1.51 0.78 0.41
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Vec) 786
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +8 +14
Supply (- Vec) -0.01 -8 -
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